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POINT OF VIEW FOR MA;HEMATICS EDUCATION IN MONTCOMERY COUNTY

A provocative activity which teachers often use with pupils at various levels is

that of trying to imagine what a world without numbers would be like: Such a

world is difficult to imagine: The idea of number continues to play an lmportant
role tn vtrtual*y alI asp°.ts of our world and mathematlcs, therefore

)

Characterlstlcs of the physical world are converted into abstract ideas and

symbols; these are then, manipulated through mathematical operations to produce

information and theorems about less easily observe& aspects of the world: Recent

evidence supports the contentlon that chlldren § experiences Wlth concrete
materlalsrare vital to later conceptual development. The school program thus
proceeds from the concrete to the abstract.

o

The éonoeots of mathematics acquIre greaterrmeanlng whent they can be appiled to

the world.in which we live. Because the variety and extent of mathemattcal
applications have grown so rapidly in recent years, it is. 1mpossrble for any one
person to be conversant wlth theientlre field. The sghool,programrmust therefore
be developed so that mathéma’ti'cal ap’pli'cati'ohs are selected afi'd p"résérité'd as

,,,,,,,,,,,,,,,,, N

-

See mathematics as an rndependent discipline as well as a toot for the advancement
of other olsc1plxnes. ‘

e $

The Montgomery County mathematics program is designed and lmplemented to take into
account the, logical and relatively sequential natiure of mathematics. Equally
important; too; is the realization that the rate ' at which individual students"
learn mathemat*cs varies SLgnlficantly Thé mathematics: program, is s:rdeturéd ‘to

cates. . , B
&~ - !

The pre-algebra obJectives range over six areas of mathemat:cs and ate arranged

accord:ng to 14 dxfferent levels of achievement Assessment measures’ have been

s

objectives. leferentxated paths through a variety of courses are avaliabie to

the student, as can be seen.in the Mathematics Program Patterns Chart, on page Xi

Each student has .available a2 sequence of courses Whlch can be suited to his/her
. interests and abilities. .
14

career lnformatlon is incorporated as appropriate throughout. Consumer appl:ca—

tions are taught as mathematical skills are developed; the mathematics of

consumerlsm is further Empha51zed in an elective senior high course. i,

In general terms, .the instructional program in mathematics should help each
student to: o - , 4

-t

bBeveiop BagiE-SEiiié in using the vocabulary and symbols of aéﬁﬁéﬁétiéé,
Develop skills in recognizing common ceometric shapgs
ix \
Q . . . e f;t',ifcl.l .
ERIC | -

Aruitoxt provided by Eic:



Develop basic skills in computing

Develop basic skills in working with geometric shapes
Develop basic skills in measuring, graphing; and using tables dnd charts
Develop understanding of the vocabulaty ana symbols of mathematics’

’

Develop understandings necessary for translating among mathematical symbols,
words; and the physical world 4

Develop comzepts related to common geometric shapes
Develop understanding of Eéﬁﬁﬁtatiéﬁ
Pevélop understanding of measurement

Develop au unders tanding of basic principles related to the structure of

" gathematics

véééiap-ﬁnaérstanaing and basic skills in praﬁiéa sbiving ,

Appreciate the sxgnthcance of mathematics in dally living and its contribution'

to our cultural heritage

Use mathematics as nceded in daily living

ey
Wk
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RECGMMENDED ALGEBRA 2 TIME ALLO

Piéiimiﬁéry'(keviéﬁ) S 10 | A

I 10

o . | 10

mo v iz

v » | 10

C | s
VII : ,16

VIII ~ 20

o 7 15

«}

X P - 12
X1 o : 20 o

XL S 10 .;

 The time atlocations include both testing and instructional days. Three extra
days are allowed in each semester to provide for flexibility'in planning. |

It is the practice im @g@ifgghaais to enable accelerated temth grade students
to master topics from trigomometry along with those of Algebra 2. When this
is the case, the Algebra 2 imstruction should be condensed into 145 days,

allowing 4 minimum of 35 days for the umit on trigonometry.

xii :

@
b
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INTRODUCTION
a

GRGANfZ&Tfeﬂ oF BNfTS IN THE COURSE
The order- of- units in this instructional guide provides a logical' scheme for
incorporabing the real and complex number systems throughout Algebra 2. The
order of the units does not conform necessarily to the  order of topics found”
in the approved lLexts. The cross-reference key was included to assist teachers
with planning. With the exception .of the complex numbers; the first six units
present the continued and extended growth of elementary algebra topics. The -

ORGANIZATION GF INDIVIDUAL UNITS I%
Certain units are preceded by "entering performance objectives.” A diagnostic
test keyed to these objectives. determines the proficiency Ievel of the skills
needed for the study of the unit. :

T
Each unit contains the performance objectives; a cross-referenced guide to

cutrently approved Algebra 2 textbooks; and a vocabulary list. At least four

sample assessments are provided for each performance objective. An answer

key for the sample:assessment items concludes the unit. Alternmative answers
and procedures may occur, although not. .all acceptable answers are listed.
When no other specific instructions are given, the student is expected to give

all answers in simplest form. B .
A ,

.

REVIEW OF SELECTED ALGEBRA 1 SKILLS

The guxde provides a preliminary section designed to diagnose the Ievel of
the student's basic Algebra 1 skills. The allocated time for this review will
vary with individual situations, however, review time should not exceed ten

days.

SUCGESTIONS T0 - THE TEACHER ;

?§qgg§§5§9ns to the Teacher" assist in the implementation of the performance
objectives. The topics include identification of problem areas; use of
instructional aids and references; application of calculators and computers;
and the time allocation feor the unit. The: higher order assessment measures -
and enrichment objectives are included for the more able students. Career

applications and activities found in approved textbooks are also listed. Ten

Dictionary of Occupational Titles (U.S. Department of Labor).

INTENT

Algebra 2 not only completes the complex number system by incorporating real
and imaginary numbers but also extends. the skills of problem solving. The

xiii



, RATIONALE FOR THE ALGEBRA 2 INSTRUCTIONAL GUIDE
The Algebra 2 Instructiomal Guide has bgen constructed to assist the teacher

in planning a program which will facilitale student attainment of the Algebra 2
objectives as describéd on pages 7 and & of the "Mathematics 9-12" section of
the Program of Studies of the Montgomery County Public Schools (1979): A
1isting of the Algebra 2 instructional guide objectives from the Program of
Studies follows, with the appropriate unit from this instifctional guide noted:

‘ ¥ g N Unit
Instructional Objectives ' Guide
Upon completion of the course, the student should be able to:

. Perform the four fundamental operations with irrational - .
’ - numbers ‘ ) : N

. Perform the four ﬁaﬁéﬁtéi operations with.complex numbers iz

. Factor or simplify ratiomal expressionms IIT

~

Distinguish between a function and z relation which is not B
a function . ' _ . C

Identify and graph the equations of functions which are
~ . constant, linmear, or quadratic ) : . ; v

% . Use the relationship of the slopes of parallel or o
perpendicdlar lines to determine equations of such lines v

Solve direct variation problems - ’ , : v

. Solve quadratic equations over the set of reals or over the - .
 set of complex numbers ‘ : Vi
. Solve quadratic inequalities over the set of real numbers B

and sketch the graph of the inequality : - VI

. Apply synthetic substitutiom, the Remainder Theorem, Factor

Theorem; Ratiomal Root Theorem, Fundamental Theorem of

'Algebra and the Property of Continuity to the estimation of’ |
zeros of polynomials ViI

Identify the graph of a quadratic relation as a circle,

ellipse, hyperbola, or other VIII
Sketch the graphs of the circle, the ellipse; the parabola,

" and the hyperbola from the quadratic equation which
describes each ' VIII
. Solve problems involving combined variations : VIXT °

-

xiv /1Y

'
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i

Solve problems involving systems of Iinear equations in

two or three variables - S -
: =

and quadratic- quadratic systems of equations IX

: \Mnltiply, divide; or simplify expressions containing real

number exponents . _ X
. §61Vé'é§ﬁétibns'caﬁgainiﬁg radical expressions X
7 State equivalent expomential and logarithmic equations - XI

Apply scientific notationm, 1ﬁEéf§61&Ei6ﬁ, and common

logarithms to compute products; quotients; and powers - ' XI

Units XII and XIII of the gulide provide materials for acceleration and enrich-
, ment which can be usad for students ready far them,
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PRELIMINARY UNIT = A REVIEW OF SELECTED ALGEBRA 1 SKILLS

PURPOSE

The purpose of this preliminary unmit is to provide both teachers and students
"with evaluative data on thie Algebra I skills of beginning studerits of
Algébra II.

The ten performance objectives listed 1ater in this unit define minimal

algebra skills that -- in the opinion of the authors -- are required through-

out thé study of Algebra 2.

There'are, certainly, other algebra skills needed by the. Algebra 2 student
which have not been included in _the preliminary unit. TheSé& entering per-
formance objectives will be handled in later units; as deseribed in the
introduction to this guide. ‘ :

SUGGESTIONS TO THE TEACHER

The teacher would find it advantageous- to open the course in Algebra 2 by

" administering the diagnostic test which follows the CROSS REFERENCE IO
CURRENTLY 'USED AND/OR APPROVED TEXTS., The items of this test are keyed to
the statement of each unit performance objective; each performance objective
is keyed to currently approved Algebra 2 textbooks. The test should take N

approximately 390 minutes.

In the event that a student demonstrates severety deficient performance on- the

diagnostic assessment items of this preliminary unit, program alternatives
should’ be provided. In some cases, the teacher ShOuld advise gtudents to
devote time to a long-term, algebra skills remediation _program. In other

_Consumer.Mathematics or Related Mathematics.

The results of this test can provide the bases from which initial instructional

activities may proceed: Suggested activities include:: ‘‘short teacher presen-

tations on certain topics that need added emphasis, supplementary sets of

skills labs, including the SRA Kit and the SRA;Computation—ékills
Kit. The teacher may find it helpful to refer to recent Algebra 1 textbooks
for additional imstructivnal suggestions and exercise ideas. The Hontgomery

County Public Schools Algebra 1 Instructional Guide represents a comprehensive

resource on the subJect.

i

The recommended maximum number of instructional days for this unit is ten.
Teachers are reminded inded that Unit Performance Objective 8 expects the _Student to
‘taise a real numbér to a positive integral power. It would be helpful to stu-
dents; at later stages of the course; to have fébility with this process.

H
]

-
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i ' PRELIMINARY UNIT - A REVIEW OF SELECTED ALGEBRA 1 SKILLS

PERFORMANCE OBJECTIVES
i. Perform indicated operations with Signed numbers.

N

3. Identify real mumber axioms.

5..;iaéﬁ;if? and apply set notation.

_Z;_;:' Iaéﬁt'if’y ¢aricis subssts of s resl numbers:

5: Apply the definition of absolute value.

. Determins the solution set of a linear equation in one variable.
7. Determine the solution set of a linear inequality in ome variable.

Express the solution set inm correct set motation.

8. .Evaluate a formula by the substitution prindciple.’
9. Determine the value of an expression, using the order of operations rule. .
. 10. Translate a narrative statement into an open sentence.-~

e -

¥

;A\)\




TRNSS RRPERENCE 70 CURRENTLY. USED AND/OR APPROVED TEXIS

1

PRELINLSARY" UNIT

\

OBJECTIVE

bolciani
(1973)

Dolciani
(1978)

Dolctant
(1980)

Foster
(1979)

Keedy
(1978)

Paghe
(1977)

Sobel
(1977)

Sorgenfrey
(1973)

Travers

| (1978)

Agebra 1
Instructional |
e

Obiectives !

22-30

13-25

125

1-19

£8-417

5-10

Uit 1L
5 1;.8; 10,
1

B-17

8-25

6-15

6-9

11-22

N

110

18-20

it 111
B |
T

-8

24

Ag-Al7

Al:AT

57-63

tuit T
1,35

b5

i

b}

15

i
25

16-20
48-51

1y

Unit I3 2
Unit IIL: 3

| 663

1§-10

042

ALA
112114

63-66

g

Injt III
L1

3740

UEE

18:5%

102-104

%

5t4-59

14-15

EET

Int 1V
2. *

19-55

21-2h

130-142

9411
115-118
13- 18

38-59" |,

63-66

" 59-6

42-48

WEl
1-1

9-10

F

417

' 1108111

2
3l

58-5

N

it 11

4

A | ws

24

)
5156

11-13

Unit i
X

10

16 .
27-28

L0418

.
123

35-37

68-74

13
1

QLTS
10515

R
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PRELIMINARY UNIT A REVIEW OF SEEECTEB ALGEBRA 1 SKILLS

: DIAGNOSTIC TEST KEYED TO PERFORMANuE OBJECTIVES

Directio_ns. Read each section carefully and supply the requested informat:lon.
y Express answers in stmn\iesc form. _

L. Serfom the indicated operations
Integers ‘ |

&) 16 + (10) = 2)
B (63) # (-11) = 2 B) e

Yy &= st &) _

4 a2 - (1= ! o a) _

BT S IO R ) —
B et 5
g) (-20) + (=5) = ? o &
h) (~-250) ;'(4:125’)' S ‘: ~ h) P —

L DG (1) ) F ) =T S _

- Fféétlbﬁs {
3 (-%7 * (%—) = 7 1) .(
9 f-hc 0 -
n 3x g7 ! b -
@ =:37 ? m)

ey e x-aE) X 3% =2 n)
o) % : Ez%- =1 0) _
aecﬁais .
) 42 65 + 7.3 S - ), - QR
O E0.67) - L) o e
5 GOl x ¢.32) S i !
&) (7:5) & (:025) B w8y S—
25

o



2.

B
WA

F111 in the blanks as directed.

a)

“w

;(3§ 9 + (2-3) = (2-3) 9

Listed below are several statements
of real numbers illustrated by each

Axioms of real numbers

(i) commutative propercy of
@) éés&ci;ii%é §f§§é5E§ of
(3) coumitative property of
@) issocilative property of
(5) distributive property
Statements of equality |

(1)

i2 = 257

~3|

@ *é¢é§¢-5)séé¢§f)+§

)

(O 43(6 +1) = 346 + 301
(5) ﬁ¢(3o n) s (ii'=3) e 0
Complete the following statéﬁéhté
(1) The Ehitxplrcarixe inverse of
3 is 7

7
(2) The multiplicative inverse of

29 1s ?
: -~

'(3). The additive iaverse of

5is ?
7

(4) The additive inverse of 6 is ?

of equality. Select the axiom

equality.

addition -
addition
multiplication

multiplication

(69)

@)

3)

@)




3. Fiii in the blanks as directed.-

y!

of odd ﬁﬁﬁ@iﬁéré between 1 and 10%

¥

b) Write the mumber of the choice 53; o
that' represents the mull of |
empty set: ‘

ay o.
@ {o}

@ s,

@) {¢}.x '

_ ¢} Select the graph that represents ey

the set {§£ 2<% <:3} from the

following:

W e .t

e
. H.
N
(¥
N

@ e e

(3)

(%)

(5)

_7




<
e
e
,

d) Select the graph that represents
et t Jat t

the set {%: 4 sx g 6} from -the
€olicwing: |

Ay - e a o .
'{0 1 2 3 4 5 6 7 7 ; |
‘ 0 . L 3 7.

(=)
)
(X
(8%}
&~
(¥,
av
-~
o

S RS

6) e 5
6 1 2 3 & 5 & 7

4. iistéa;ﬁéiéévéfé.iiiﬁétrétidﬁé of sets.- Match each iiiuécratibﬁ with its
‘corresponding name.
(1) real éﬁﬁf:éfé
(2) natural numbers
(3) whole numbers
(4) integers
)] rational numbers
a) {6; 1, 2, 3, ::;} ' - a)
R 70 N T N T NS SR S R
o {152,5,..) o) '

o & . o - e
d) gx 2 x'= §» where a and b are in d)

P

e) 2 = ﬁlf e) —
,<:3:z:1r0123 | _ |

‘integers, b 4 o] | g




5. Apply the definition of absolute value to evaluate each of the following:

SRR J—

By =[-8 =7 )

g - |k [=7 c)

6. Solve each of the following open sentences:

a) x+ = = <4 a)
2

b)) -5 - y = -@6 : 55
. 55 -

1
Un
XY

¢) =15m=

D) %-s -3 : d) _
e)

£)

1

&) =6(6 ¥ 4x) = 12

£) 9 +2(x+1) =19
g) 9% -2=4(x+7) .®

-0

7. Solve each éf:i?e following open sentences: Express the solution set in
correct set notatiom,

i) =6y = 13 a)

b) 5(2a - 1) £ =15 b)

SEREIEE. s<s c) .

8. 1In each exercise below, solve for the underlined variable by using the

\
v

 umerical values provided. Do pot assign a value for T. 3

a) A=nprdvhenrt =4 a)

b)
&)

+ 32 when F = -4 b)

|
]
. N Wb O

< B
i
N,
(@)
= RPN
&
“
i
w
(2]
~

d)

= 4 M3 when T = 3 d)

;«.:.-‘

29




9. Determine the value of an expression using the order of operations rules. -

a) B4+ 56-Txk a)
by 2[3x ¥402x F 3] by
32 + 39

10. Translate the verbal statement into an open sentence. (Do mot solve.)

~

The sum of the squares of two consecutive integers is greater than 25:
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PRELIMINARY UNIT - A REVIEW OF SELECTED ALGEBRA 1 SKILLS
' J

ANSWERS

by =74 ] 1y 3
¢) -12 - : | @) 2
a 27 - - (3 1

e) =30 S @ 5

Hh
ot
W
O}
~
wn
v
NN

8) 4 . - b) ) %

H o
k)

by 3
1y 3 | ) 3
@) - dy &

n) -

1 : o
°) % - : , b)Y &

q) 0.563 “ /.
? | S

) = .00032 . ; :
300 | . TN - 5. é; 8

B0

8L




PRELIMINARY ONIT - A REVIEW OF SELECTED ALGEBRA 1 SKILLS

SWERS _, ' - |

5;...,,5),...;;.“E-,...or..ﬁ- e
b} 15
c) 15 or -373

d) =12

e) =2

Lo
A
. [
g
[«
~

d) 36w \”’/

9. 7a) 1-20

= ;éix + 54 6E é(iixi+‘i§j
33 33

10. x2+ (x #1)2 5 25
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UNIT I - IRRATIONAL NUMBERS

PURPOSE ]
s

The real number system becomes "complete" when irrational numbers are added
——-to-the integers and rationals, the property of densitY is fulfilled: The

information of this unit can be easily adapted to right triangles and, later,
to quadratic equations; -

OVERVIEW - . 3

At the comclusion of this unit, the student should be able to extract roots

of index 2 and greater. The student will be able to perform arithmetic ard
manipulative exercises with irrational numbers.

SUGGESTIONS TO THE TEACHER
" Most students have not worked extensively with irrational nuiibers; even though
a unit on square root radicals is included in Algebra 1 (see Algebra 1 '
Instructional Guide: Uait X). -~

!

The entering performance objectives for this unit deal only with the basic

funcamentals: If results of the diagmostic test show mastery of these

objectives, the teacher should move rapidly through the unit, using the third
and fourth assesgment from each uhit objective as a guide to instruction. If
performance on the diagnostic test shows need for improvement; the teacher
should proceed through the unit as pre?“nted with the knowledge that it is a
review of Algebra 1 skills; extending to indices greater tham two.

Computer programming inm the BASIC language can be xntroduced at this time.

(See BASIC BASIC, Coan, pp. 47-50; Algebra 2 and Trigomometry; Dolciani (1980),

pp. 97-105, 175= 176; 178 181, 272 AlgebraAIHDAWLLhiirigonometrz, Foster,
pp. 516-536; Computer Ps m i Language, Golden, pp. 56-57:

problems A 2 4-10, B 3(.)UAAl"ebr&'Iiwwand ry., Keedy, p. 335.)

Enrichment in approximating radicals is included at the end of the unit. The
allocated time for this unit is approximately ten days.

VOCABULARY

irrational number -~ , rationalize (the’ denominator)
radicand - : root

index:




ENTERING PERFORMANCE OBJECTIVES

1.

2.

3.

UNIT I - IRRATIONAL NUMBERS

Given & set of real numbers, gelect those that are irrational.

State a definition of the Square root of a number.
Name in §iﬁ§ié§E form a given motiomial Square root radical expression.
Given two square root radicals, determine the product in simplest form.

i simplest form.

Given iﬁ expression involving:

a) a pfe&&éﬁ of rational expressions
b) a quotient of rativnal expressions : .
c) a power of a rational expression

with positive integral expoments, use the praperties of expoments to
determine an equivalent expression. ’

DIAGNOSTIC TEST KEYED TO ENTERING PERFORMANCE OBJECTIVES

1.

/T ' S R

o) /18 | | &)

¢

Select the irrational numbers ffoﬁ the following set:

zli 2, 4.371, §' o, 7.3, 8/ 3, / 25, 2.167 ... §

1.
seéee a definirion of the square £oot of a number.
Rename each of the following in simplest form: o
a) ere a) — ' _

oy 72 | | a)

5 .,




/

[. Determine the product of each of the folloving in simplest form:
a) 76+ /5 | ) ;
b) Jzad ¢ V8 - . S b) B
e) /3 /18 , 9 -

Determine the product or quotient in simplest form for each of the

(9,1
LN

following: -

A

a) Z+NGZ=7) ’
&) f47 | S &)
/342 ° | ,
W3edr | 9
273+ /5

6. Write in simplest form:

d)

B ) 3x5) - | 2
o oxSy | b) »
T

c)  (2x3yyh , RS

[N




UNIT I - IRRATIONAL NUMBERS
- DLAGNOSTIC TEST
ANSWERS
1. V2, 27, 873, 2.167 ...}
2. The square root of a number is one of 1ts two equal factors.

3.

o

b) 4
c) 376

ay =47

b) 12 + 2/35 or 2(6 ¥ /35) .
&) 6 - 373 ot =3(Y3 - )

12 - 2/I5 + 2/6 - /I0

) 3

a) 12%7
3x°
A
c) 1léx!2y"

b)

f§
36

-4




PERFORMANCE OBJECTIVES , ), )

4 : . -

1.. State igp éiﬁbiééﬁ \féfﬁ a given Eréhémi:éi radical expression.
2. Civen estpressions involving irrational numbers, determln their Sum or
difference in simplest form. .

3. Given an ihdiéééedAﬁfbdﬁét of two radicals with the same index; determine
the §fédﬁ££ iﬁ simplest form:
b Gtven a radical expression, determine an equivalent fort by ratlonallz1ng

the denominator.

5. Given expressions invdlving irrational numbers determine their product in
simplest form. '

6. Given an indicated quotient in which the denominator is a binomial sum or

difference containing a squaré root radical; detéimine the common name by

rationalizing the denominstor. o 4 ’

ENRIGHMENT

Given an irrational number, determine a rational number approximation to
required accuracy.

P4

P )
&

~Tls



g-T

E%%RHHW@?BM@NH?%HAM%EMﬁWﬁTH%

]

[

N

pee—

e

| OBJECTIVE

folciani

[(1973)

Doleiani
(1978)

Dolciant
(1980)

Foster
(1979)

(1978)

(1977)

Sorgentrey
- {1973)

 Travers

(1976)

| 264-261

275077

276-219

138139

303-307 | -

i
254

281-285

(152154

167-190:

mpia

269271

219-280

180-282

140-142

316317

13-15

1192193

251-252

T
Nl

287-289

i71-174

215-271

261282

138-139

[

308-312

9-12

w B
253-254

281-285

164-165

| 265-267

275-271

-y

281-282

143-146

'

313-315

1112

254-255

287288

{167-170

-0

N
219-260

281-281

138-141

320

310312 |

15

192:193
254-155

Al

167-189

{1174

ol

|-

260-281

281-282

F43- 146

3224325 .

| 2844255

287-290

111174

ENRTCHMENT

261263

e

213-215

136137

310.311

-

L

280281

158-160

A
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PERFORMANCE OBJECTIVE.I-1.

State in simplest form a given monomial radical eéxpression,

1. Rename each of the following expressions inssimplest form:
a) /8
By VI
¢) ¥/ 150
@) Vaswaye

(NOTE: &4 of § for mastery)

" 2. ﬁéﬁﬁmé .éééﬁ of the following expressions in simplest form:
s V5%
b) /7
AT
e) dé?ﬁ??
(NOTE: 4 of 5 for mastery)
3, Rename each of the foilowing expressions in simplest form-

Y

a) IBEE L

(NOTE: 4 of 5 for mastery)

4 L




PERFORMANCE OBJECTIVE I-1 (continued)

4: Rename each of the following expressions inm simplest form-

_a) F=625wiyszé .

by Y Z43asbe
o 7 atearns | ST
© o Y esexy®

(NOTE: & of 5 for mastery)

[}




PERFORMANCE OBJECTIVE I-2

Given expressions involving irrationadl numbers; determine their
sum or difference in $implest form,

1. Determime the sum or difference, in simplest form, for each of the
following expressions:

o 8T = VT 2)

b) 27T+ T b)

oe) 2 /5% - /73 : e) —

d) @+3/3) - 65-56) @)

&) (2/45 -/98) - (/T + /& e)

(NOTE: &4 of 5 for mastery) -
' )

2. Determine the difference; in simplest form, for each of the Following
.exprassions: |
a) 35 ?\/?" ' a)
b) /8 -/ T : by
) (VEHH F@T-AD O
&) G/ T +Vi%8 = @/ T5 - JBT o) o

(NOTE: 4 of 5 for mastery)

OO

A




PERFORMANCE OBJECTIVE 1-2” (continued)
' 3. Determine the difference in simplest form, for each of the following
a) 5 J'3" - 23 _ a) L

B b) 7;331 - j‘g %) ’ »
o 3B - VT &
d) (ﬁ*:éfﬁ)iF _(Vl?-i-%fi??) ) —
&) /TS - 6/ TB) - (/15 = /T92) o)

(NOTE: & of 5 for mastery)

Al

4. Determine the difference in simplest form, for each of the following:

o MT-w . B
by V75 - T b)
I 9

Q, T - T+ 7D D —

&) @58 + JIW) - (/1B - /300) @)

-

(NOTE: & out of 5 for mastery)




PERFORMANCE OBJECTIVE I-3

Given au indicated product of two

determine the product in simplest

radicals with the same index,

formg

1. Detérmine the product for each
simplest
a)
b)
e)

O risse-; . /SR
&) VG VSmE

(NOTE: 4 of 5 for mastery)

fﬁ
. J5
d;:::

¢"’

‘T‘ 2l ‘n

2. Determine the product for each
simpiesﬁ form:
a) V18 - V7
by 3 i 278
c) Y9 : ¥3
4y Y72a%% + /TR

&) V3eyez «>/T6x3y22

' Séﬁéfﬁi 4 of 5 for mastery)

of the following and express the answer in

&

c)
§ -

ey

of the following and express the answer in

I-1L

N
o

St



. PERFORMANCE ' OBJECTIVE 1-3 (continued)
3 ﬁéééﬁ{tﬁé‘éﬁé product faf ié’aléﬁ.{:’f the following and ‘éi:rité.éé the answer in
simplest form: : _
a) ¥Rz« Vi - o a) | h s
S = b
c) V32 . Viz . V5% : &
4y /1w « Yo @y
; &) oTigwE . 2y R ) >

(NOTE: &4 of 5 for mastery)

&, Detsriing the product for edehi Gf the following and Gxpress the EASVEE TH-

simplest form: , R - |
a) Va5 s /30 a)
b ¥F . ¥E| B _
&) Y% VEs I

o R @
) Wigwy . i &

(NOIE: 4 of 5 for mastary)

&

A\ Y
e X
[}
-
N




PERFORM&NGE osascrrva f-a ' i 3

Given a radical expression, determine an equiva;.ent: fom by
rationalizing the denominator.

' 1. Rationalize the demominator for each of the following fractions:

(NOTE: 4 of 5 for mastery)

@

2.' Rationalize the denmominator for each of the following fractions:

Y

5.5 ,"J:T' .: * L E;
5 '

| b) ' o b)

—u:f. ) ) é}

d) ’ ,

(NOTE: 4 of 5 for mastery)

3



PERFORMANCE OBJECTIVE I-4 (continued)

L 3

é)\ /__% | , a)

(¥ ]
e
B
(34
H.\
q
ol
-~
N
[ X
o
o
(11
[«
e
o
g8
E‘“
d‘
O
H\
M
o]
2]
m.
[+ ]
(e NI
fo ol
(o ]
H
(34l
f= 2l
[+ X
Hh
(o}
[
N
9
%
| nd
2
(1 * N
0
o1l
o
o
.-l.‘
o}
=}
w

al

by 13 | b)

v

c)

g 72 )

-8)  =—- o e

4 of 5 for mastery)

Eg

4. Rationalize the denominator for each of the following fractions:

a)

&
N |

By

o
.

€.

% ﬁltﬁ _?‘lal i

W
-
T
"
(%)

[ <
o
JT
I

-
|
g
W
r—a+,}
ol
Nt

o

(NOTE: & of 5 for mastery)

é) R — e L TEITIILTE e
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" PERFORMANGE OBJECTIVE I-5

1 — R — N

Given expressions involving irrational numbers, determine their product
in simplest form, . ‘ .

1. Determine the product of each of the following and express the answer

in°simplest form:

a9 @/ @ o
b)Y /B + 75 /B +/3) " S
@ @F- 0 -/F & .
& T2 - /IBY (/71 LB @ -/

) (= Ay (wo22) ®

3 -3
» (NOTE: & of 5 for mastery)

-

2. Determine the product of each of the following and express the ansver
in simpiest form: |
& Ben=s/DH @ o
by € =72) (L +V2) B D —
& T BT+ S S
d) c/gf;/m'm; ,,
o (BEE)EFE) e

(NOTE: 4 of 5 for mastery)

15




PERFORMANCE OBJECTIVE I-5 (comtinued)

LI

3. HéEéfﬁiﬁé:ﬁhé product 6f each 6ExEﬁé faiiawiﬁg:;ﬁd express the answer in
simplest form: | N
5 V26T - 3D W
b GnS - 2GR+ 2 B
S VT+/BT+7® ¢)
O UFE ) (108 + /7 a
) ('%T'ZZ)(Q”EE) B

e)

(NOTE: 4 of 5 for mastery)

4. Determine the product of each of the following and express the amewer in
simplest form: } ‘ ;

o /5 aE= 5 Cay
B GHD G-/D B
©) @3 +/T) @3+ /D N
O UTE VT O D D
5 (’25 ; QI?XTS ;—@é’) e ‘.

(NOTE: & of 5 for mastery)

3

i-16




PERFORMANCE OBJECTIVE 1-6

Given an tndicated quotient in which the denominator is‘a binomial sum |
or difference ccntaining a square root radical determine the common

N P AT b)
S R S | &)
/573 ) =

&) fBa/F &)
/o +VE -
(NOTE: & of 5 for mamstery).

2. {Simplify each of the following by rationalizing the denominator:

O S R
VZE3 i - T

by 8 R

b) AT /) 7

c) 7z i c)

gy =4 H
2+ - .

e) T s e) )

N

(NOIE:-" 4 of 'S for mastery)




i

PERFORMANCE OBJECTIVE I=6 (continued)
3, ¢ Simplify each of the following by rationalizing the denominator:
) . :

L. S . b;

B) 3 -v% -
C) f.i; f—.§§' -, C)

' o VER Y - i
D 57 e

ey RS e)
Jy - /T ,
(NOTE: &4 of 5 For mastery)

4. Simplify each of the folldwing by rationalizing the denominator:
o1 , - , -

a e — : . a I

) FTT ) =

712 - b)

by

7.=76
c) . ' =)

)

d)

d)

w
L A

U
!
ﬂ uws‘_‘

&5
+H
3

91

I-18

o



ENRICHMENT

1. Determine /7 to the nearest hundredth.
2. Determine fz’? to the nearest hundredth.
3. ﬁeiéitiiné '760’3;6 to the nmearest tenth,

4. Determine /2035 to the nearest tenth. X 4

5.

Determine’ J72 “to the nearest tenth.

52

g : = - 119

UNIT I - IRRATIONAL NUMBERS ' p



b) .

s

d)

. a

b)

c)

d)

2T - L.

57T h-

) 'abJ b

5% |y |/ 5% er 3%y /5%

<

376

foﬁ —
3ab/7a
2°rT
xalya[ or xﬁb'af—

sk 7
225%%@;

2| n Iﬁ;or 20 VI
5abyab3

3xyd V52

-Sxyz
3|ab'| 32 or 3ab V3bs
62 2 Y

2,,;'7 :

2b33"3?

ey ¥ oxye

a)
b)
¢)
d)

€)

)]
"

o

a)
b)

¢)

e)

UNIT T - IRRATIONAL NUMBERS

S5
8 + 2/5 or 2(4 + /3)
o/ 5 =1 2

27

37

2@ +57D) *

-1 +2/2+33
1072 #1973

g
i



UNIT I -IRRATIONAL NUMBERS

i-3 _ 1-4

2s a)é

ey

5

&) 54a®62 A0 &
e T . | -
e) 6xyz/—6. - ; c) ’@—*
Doz . . &

-

z

2

pr—
L8

2

3. a3y . -3x2 . . ’ 4y

£
L 3|
o ]
Nt A g
O [ Y
(o) o
(=
Naus”,
o~ " "
" 'El rondd|
»

i

[
o
w
n
"
"
[N}
]
s
(V)
3}

N

54




UNIT I - IRRATIONAL NUMBERS
ANSWERS
I-4 (continued) - I-5 (continued) ’
= 3. 'é.:) 5?6_;— 3%
s - b) 48%2 - 20
2
?—

4. a)
B) )

c) 13 + 2v/42
c) d) 88 ¥ 287%

5 ‘
A . o 3=

36x2

d)

' e) V28

y
|

‘=25 + 3/10
b) 36 - %

4.

L)
w
]

| &) 12 + 470 + 7x
1. a) 1 _ dy =100 + 64/3
by 11 + 2/30 ’ B '%%
¢y =33 +1W/E&

.E)

. =178 R
By -1 b)"""iz_—"fzz(sg)

e)




UNIT I - IRRATIONAL NUMBERS

ANSWERS
1-6 (continued) | ENRICHMENT
R o N S
2. é; .——7—-;— 1. 2.65
b) 4 + 4/3 | 3. 246
¢y 3 ¥ A5 4. 45.1

-d) 5 - 2/7

b

1-23

56




UNIT II - COMPLEX NUMBERS

PURPOSE

This unit is designed to advance studerts’ knowledge of fumber systems. A mew

number may be détermined. If this unit is taught early in the course, the
class may then use complex numbers and their properties in remaining units.

g

OVERVIEW

Whole numbers contain the additive identity, a property lacking in the natural

nuidbers. Integers possesy- additive -inverses; ratiomal numbers contain multi-
plicative inverses; real numbers contain square roots, Thus,; a a natural
introductory question for this unit would be,"What is t??#ﬁﬁ%W?ﬁ' Accordingly,

the coancept of the pure imaginary unit is developed. Subsequently, the complex .

number system is fully deveioped.

Upon completion of this unit, the student should be able to: (1) identify a
compléx nnmber and 1t§ componenté, 2) perform arithmetic operatioﬁs using

SHGGESTfGNS T0 THE TEACHER

In order to be successful in this unIt, the student should have mastered the

skills in Unit I, “Irrational Numbers." There are no other entering performance
objectives for this unit.

‘It is important to emphasize the difference between a complex number and a
pure imaginary number throughout the unit.

"
!

There are fifteen perform“nce objectives &n the unit; and they should be

completed in approximately ten days.

Computer Applications: BASIC BASIC, Coan; pp- 139-141 Computer Programming
.o inetheABASIchanguage, Golden, p. 85 AlgebraeIwoewith

ietry, Payne, pp. 518-519; ¢

Trigonometry; Keedy; p. 361.

8l

VOCABULARY

pure imaginary number ;
complex number

real number part

complex conjugate

- a3y



UNIT II - COMPLEX NUMBERS

PERFORMANCE OBJECTIVES

1. Given a set of numbers, identify the pure imaginary numbers.

2. Given the square root of a megative number; write it as a pure imaginary
.numbet in Simplest i-form. .

4, Given an expression involving either addition or subtraction of pure

imaginary numbers; determine the solution in i-form.

5. Demonstrate the procedure for ;inding the product of two pure imaginary
numbers . ‘

' 6 Given an expression involving division of pure imaginary numbers, determine -
the quotient in simplest form.

" 7. Given a complex number, identify the real and imaginary partss

8. Given an expression involving’ either addition or subtraction of complex
numbers, determine the solution in a + bi form. -

9. Gtven a complex number, determine its additive imverse.

' 10. Determine the coefficients of the real number and imaginary number parts;

given basic linear equations.

11. Given an expression involving multiplication of complex numbers, determine
the product in a + bi form. .

i3. Given 4 complex mumber, nams its conjugate:

13. Determine the product 6f two éénjugare complex numbers.

4. Devermine the reciprocal of a given complex number.

15. Demonstrate the procedure for finding the quotient of two complex numbers.
ENRICHMENT |

1. Given a complex number, determine ité absolute valie.

2. Apply the properties of a group to 1néginarylnumber§.

3, Constrict 2 geométiic model associated with & given complex number.




- e-TI

INIT . - COMPLEK HUMBERS

CROSS REFERENCE 70 CURRENTLY USED AND/OR ABPROVED TERIS

e

| OBJECTIVE

Doteians
(1973)

bolciani
(1973)

folctant
(1980)

Foster
(1979)

Keedip
11978)

Patie.
{1977)

: 55531,
" (9m)

 Sorgenfrey

(1973)

" Travers
(1978)

410-411

295-299

50152

342-343

29

291293

176-178

| 411413

292295

b

295-299

150-152

32-343

B5-16
It

995226

91-293

176-179

411-414

293-293

297

151152

4

19

225-217

202293

176179

b11-414

| 293-294

297-299

i51-152

343-344

17-18

1108

291293

176179,

411413

293-294

297-299

151152

3646-349

17-19

227-228

292-193

|176-179

412-414

293-94

297-299

| ige19

292:293

415-416

2%

R

299-302

154-156 |

33

2

- |294-295

178

§15-417

296-297

300-302

i

156-156

4305

2315

232-2%

296-291

{183-185 |

296-291

300-302

159-161

345

23-24

234

183 .

10

., |408-410

297

154-156

36,

5

204-296

-



UNIT 11 - CONPLEY MAGERS
v
\
\'\ , -. , o
(A0S REFERENCE T0 CURRENTLY USED ANﬁ{?R ABPROVED TERIS . :

oiieerive | dolclani | Dolcianil Dolciant| Foater | Weddy | Pame | Sobel | Sorgenfrey | uavers

gy | aerer | (use0) | (199)| (2978) | 97M) (97) | . (973 | AO7W

i

1 ATEAY 299}299 230 | 154e56 (367 [36-28 (233235 | 29626 |I8T-180

12 GhET | a0 | 300302 | 155156 |HA-348 2931 %233 J.29-098 | -

B 35 0 | 300306 [ 1554156 |uge350 | 29 236239 | 9238

LA

=TT

TR O I S R I T R L e

T

i

5 by s | w0 | 19915 [g.e [ poass 291290 A0 )

SRICHMENT [ N T B T -
T 566 S0 | e |555-356 | 168 261-243 | 466-40T 181

| ola | A
A 2 ‘ . a . ‘ - e 34[‘ 48 \ 42%5 o= . SAO(CE

. s | s | = |mewe [6Mleslmeds | < ] -




PERFORMANCE OBJECTIVE II=1

Given a set of numbers, identify the pure imaginary numbers;

b

1. 1Identify the pure imaginary numbers in the

— T 7'
{75 61, m ; G; 14, v -9‘; 3 /=1 }o

2. Identify the pure imaginary ‘numbers in the

{ng 3, 372, 18, iéiif%gi /6, 2 }‘;'

’

'_ {u /72, %7, 2m, 91, /=10, T, 3 }

3. Identify the pure imaginary numberg in the

4. Identify the pure imaginary numbers in the

{31?53 /6, &m ; 71; 19; VT, 4, %jg .

following

following s

following

following

set?

-t



. PERFORMANCE OBJECTIVE II-2

-

".'.i

{ Giver the §dﬁét§.r66t of. a negative number, write it as a pure imaginary -
number in simplest i-forms : S _

1. Rename each of the following in i-form:
a)
b)

aj
o [
g’ Nl
I
|

. ¢)
d)
o |-

éNégEi AISf 5 for mastery)

)
(¢4
A
|
|
\
|

'
el
o
!

o
st

J

]
Lo
13

",

2. Remame each of the following in L~form:
b)
c)
d)y /=243
e)
(NOTE: & of 5 for mastery)

.\'
H‘
=
']

L g
\

E

wn
(=g
~

)3,

N"

\

4

L2
°

. , v :
3. Rename each of the following in i-form:

a)
b)
=
d)
o
%NbTEi 4 of 5 for mastery) Lo

:W 1

wvi £

o

N N

).
(9,1
:;‘
(2]
~

)
[add £~
L.
Y 1 B
(1] Q.
St Nt

u}




i

PERFORMANCE OBJECTIVE II-2 (continued)

4,

PERFORMANGE OBJECTIVE iI=3

Determine i° for any positive integer n,

1. 137 is equivalent to
a) i
b) =i
) 1

d) -1

a) i

3. 187
a)
b)
c)
d)

15 égﬁiVéiéﬁt to

i

4. i4? 1is equivalent to

a)
b)
e)
d)

i



| PERFORMANCE OBJECTIVE II=4

‘ L L

Given an expression involving ejther addition or subtraction of pure

imaginary numbers, determiné €he solution in i-form.

7. . * —

1. /T - /7% is equivalent to 4 ij;% -1 is equivaleat to
a3 . ; a) 3 -

. o - ’ . ﬁ )

B =3 - T

g Y fﬁ.-__,.z-

‘ ’ ' c) ( ji

& /=31

&)= V<28

2. 87T - /737 is equivalent to ) - T

&

3. /30 + /=% 15 equivalent to
a) &7
b) - 2(/5 + /Dt
\

e) &i (/5 +/7)

@ /T ‘
) &7

66

11-8




PERFORMANCE OBJECTIVE II-5

two pure imaginary numbers:

Demonstrate the procedure for finding the product of
\

‘1., Demonstrate the procedure for finding

2. Demonstrate the procedure for finding

3. Demonstrate the procedure for finding

4. Demonstrate'the procedure for finding

the prodict

the product

the product

the product

II-9

of /<2 and V=3 .

of /<8 and /=16 - |
of /=32 and /245 ,

of /=75 and /. =432 5

-



PERFORMANCE OBJECTIVE II-6

Given an expression involving division of purs lmaginary numbers, determine
_the quotient {n simplest form,

— is.aquxvaient to 3. =3 is. equivalent to

(SL ]
m ‘

‘ ml_
|

;

Qo

o
~
|
o
S
(%)

u.l

2]
A g
A
(2]
!
(o))
H\
5

mi

a) 61

Il

3

d}

m’.

[=]

. A== i equivaleat to 4: =20  is equivalent to

78" T
&) ST
5

]
~7

e

le
S 1

o
A

(o 0
A -
SFFU rofin (YD SYTRY

d) 21

68

II-10
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PERFORMANCE OBJECTIVE II-7

i

Given a complex number, identify the real and imaginary parts

1, 2 + 31

a) The real part is:

b) The imaginary part is:

2. 6 =41 - e

a) The real part is:

b) The imaginary part is

3. 7

a) The real part is:

b) The imaginary part is

47 =91 ‘ .

a) The real part is:

b) The imaginary part is:

II-11



PERFORMANCE OBJECTIVE II-8

Given an expression involving either addition or subtraction
of complex numbers, determine the solvtion in a + bi form,

t

. | .
1. (6 = 2i) + (3 + 71) is equivalent to 4. (a + bi) + (c +di) is equivalent to
. 7 1 P HpD e
i a) @+b) + (c+d)3

v

a) 3+

[§;]]
’+\

b) 9 + By (b Fc) F (a+ d)i

c) (@+a)F pFod

0
ot
\Ve N
[
W
[ d

d) 3 -51 d) (@a+cy+ 6+

e) 9 - 9% &) (m+ )+ @+l

a) =3 =51
b) .13 = 5i

a) 7+2i

2t

S
o’
s

'

+ 61

0
~t
| ol
+

(=%
~r
~J
+

F6i | ;
f 1

e) =1 + 61

70




N
N
~ .

PERFORMANCE OBJECTIVE II-9

Given a complei mumber; determine its additive inverse .

1. Determime the additive inverse of:| 4. Determine the additive imverse of: -
8) 6+2i . a) 3 %21
b) 7 =31 b ‘4 .

¢) =4 %1 | &) -8

[
wi

d) 51 'd) =8 = 51
&) B+ iST &) V2 - /3

(NOTE: & of 5 for mastery) (NOTE: 4 of 5 for mastery)

[l
[N

2. Determine the additive inverse of:

a) 2+ 7%

b)) & -4

ey 61 ;

dy =95~ 21
&) /3-i/7

(NOTE: 4 of 5 for mastery) ? : |

3. Determine the additive inverse of i’
a) 4+ 51

b) 3 - 71

e) =1+09i o .
d)y 8i

e) /5 -1/ 1T

o )
(NOTE: 4 of 5 for mastery)

1I-13 o

N
~




PERFORMANCE OBJECTIVE 11-10 -

Determine the coefficients of the real number and imaginary

number parts, given basic limear equation ,

Fa
gy

i: patstuine the values of x and y for each of the following:
o ox+yl=3+2i

B) x+ylL =5 +54i=

Lo

&) Zx+yl-7=x+5i

L@ By e ArD G- ExFy
&) da+ (7 - 2ii+8imll
(NOTE: 4 of 5 for wastery) .

2. Dpatermine the values of x and y for each of the following:

a) % %hy% =7 =31 ' \>

U
R
o

5y % 3’yi + 61+ 5

-

) xFSFyL=x+I-TL

o
~
~

O

]
~4
|

~

+
P

()

A

g

[
s

t
Lo

[ d

[}
.—l
[ ]

(NOTE: & of 5 for mastery)

3. petermine the values of X .and y for each of the followsing:
a) ¥4yl 5 +2i '

b) x =5t + 7 +yl=tb

&) Gx+3i-1=yl¥ll -2

.

& Gaet -3+ @eFy) =T
e) (x+5) - €y +1)i=-51

72

1I-1%4
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PERFORMANCE OBJECTIVE 11-10- (continued)

4 Determine the values of % and y for each of the following:

i . oa) x+yi=ae3ai

10 - yi

b) x + 31

c) 1i=3x =6yl 5% = 16

d) (=5 +31) + (6 - 1) = (=2 + 51) = x + 3yi
e} 7x+ (3 -~ 1) + 2x = -x + 101

(NOTE: & of 5 for mastery).

PERFORMANCE OBJECTIVE II-11i
Given an expression invoiving multiplication of
complex numbers, determine the product in a + bi form.

o N s

1. Determine the: product of (ﬁf; 61) (3 = 2i).

2. Determine the prodiuct of (5 = 6i)(l + OiJ.
3. Determine the product of (3 + 5£)(7 + i).

' 4. Dsterminme the product of (1 - 31)(2 - 21).

y
Tieen

r CIls o




e - |
PERFORMANCE OBJECTIVE II<12

Given a complex number, name its

conjugate,

1. Name the conjugate of 6 + 5i:
2. Name the
the conjugate of 4.

3. l‘iémé

4. WName the conjugate of -

PERFORMANCE OBJECTIVE II-13

conjugate of 7 = 3i.

- -

Determine the product of two conjugate

complex numbefs, -

1. Determine the product

of éi = 31)(6 ¥
simplest form. \

2, Determine the product of

simplest form.

3. Dethemine the product of
~ simpiéét form.

4. Determine the product of

simplest form. 33

>
N
H

31) and express the answer in

(-4 + 1) (=4 ~1) and express the answer inm
(0 = 20)(0 + 21) and express the ansver in

(2 +bi)(a - bi) and express the ansver in

> b



Unit II - Complex Nﬁﬁﬁéfé

P
bt

'PERFORMAN NCE OBJECTIVE II-14 | ‘/ﬁ

Determine the reciprocal of a given complex number;

Vi, the reciprocal of l-i is " 4, 'The reciprocal of a + bi is

a) & _ + . bi_

a) 1+
a3 +b° a3+ b°

|
+‘
Nh*.\ [

;;w.." H.“

by e

o=
Far

' N
+

1 1o

'-'.\

o
A
) O
+
N

e = _bi_

) 35\ : : o b b 77 —

3, The reciprocal of =21 is

[l

b)

c)

d)

£ POl Nlﬂ-l-" o

C 117 75




PERFORMANCE OBJECTIVE II~15

‘

- Demonstrate the procedure for finding the ‘quotienmt pfhtwo complex numbers,

a T

2.

Bemonstrate the procedure

Demonstrate the procedure
answer in a + bi form.

¢ .

Demomstrate the procedure
answer in a + bi form.
Demonstrate the procedute

answer in a + bi form.:

for finding the quotient

3
. Express the

for finding the quotient z——i—— . Express the

for finding the

, R U
for finding the quotient 'z:t

o
Al
[}
o
o
[
i
| =l
o
=
+
whro
Py T
L3
2]
(2]
(LN
'Y
7%
-
A
(18

[ 3

¢

i



. L UNIT 1I - COMPLER NUMBERS’

I. |3 - 41| is equivalent tor 4, |3x + 2iy | is equivalent to:

AR o e weae
By YT . ¢ B) 42y
&) 5 ‘ e ,
o) Yo% ¥ 4y :
Q) 25 |
- e) 0;7 o 3 &5 j§§53'§§5'-
S _ B 'é_)-‘iix-i-iiy
2. |8 +61| is equivalent to: :
ay 10 \ | o .
T ENRICHMENT 2
- T “

C; 10i . ) ii Prove that Eﬁé §é£,.£; ;li i -1 éﬁfﬁé
: ‘ ' a group under multiplication.

e

1e) 8 + 61 ; 2, Show that A. i§ a commutative group.
Vi .

s \ .
- 121 | is equivalent to:

(V3]

.

QO

)
[V, |

a) 1

=a

e) 154

H. |

by 3 I z
) ENRICHMENT 3 -

PE

Graph the following complex mumb.rs:

123
&

W,

ar a: é ) ) ) V (_ ) -
) 1. 3+ 51 . ' 7

o
Nt
0
+|
H\
N
e

, . 2. =2+ 1
[ ,/ ’

. A P R

b

1I-19

77




UNIT II - COMPLEX NUMBERS
ANSWERS

11-1 :  1I-Z (continued)

L {éi’ /:3’/.—1.} | 7 \ 4. (a)

51
PN S R SR
2. *{3/’:{; 121; f:f5}¢ N N

W

' {f:z- %, /:1_65 o (@ 81
{3‘73: :/i; /':T'} | o )

N
\
- N \

, 122 o “ =

&

1. (@ i ; . s
) 31
ey 2T
(d) 613
e) %_z_-

& WIS ; 5
w VI . .
@ 913 e

(=]

(e) iZ -
() L2

| V7 e T

poo® 25 | ‘ i /e
@ 527 o - = D)

@ 123 : e

3 @ in ;.: ‘ 1, /=2 « ¥=3

@ 3




- ANSWERS

11-5 (continued)

2. /:-8-‘»/":3—:55

- & /<75 » /=432 = 5%

11-6

N
. .
o 0

Ly
n

21/3 «

o

UNIT II - COMPLEX NUMBERS

11-7 (continued)

4i -3, a). 7

82 vZ by 6t

8(=1) 2 ) 4 @) 0
=-8/7

by =9i

= 44/ 3T 11-8

= 1213/ 10 .

s 12(¢-1

= -12/70 5

= 6012

&:l
Y

o

W) s

o

124/3 4. d

* 3 . - - - . o '
1r-9 . '

- 180G:1) ) I g

= ~180

11-21



UNIT II - COMPLEX NUMBERS

ANSWERS

119 (contiauad) 11-10 (continued)

. ;
3, a) =4 éSi | 3, a) x= ;5’5 g =2
b§ :3‘*'?1 . - ) B)‘}EE-S;;:&S
) 1 ;.éi ’ A /’ c) x=2,y=3"
d) -81 : ’ d) x=38,3=6 e
&) 5+ 1/ ) ' &) E=5,y=4
4, a) =321 e
) S ‘ 4, a) x = =3, y= =l
b) =4 ¥ 74 T
- . b) x = «10, y = «3
&) 9 . 1
5 €) x=2,y= 3
d) 8 + 5% ' )
P ; - d) x =3, y==1
&) 2+ /3 7 IR
e) x=0, 3y =11
\ .
11-10 : : 1I-11
o 1. 24 + 10i
1. a) x=3,y=2 ] :
, 2. 5 = 6i
- b) X = 5’ ¥y a..-[; X : 7
_ _ . 3. =35+ 21i
[ C) X = 7;;? = 5 ] .
- 2 4; <4 =« 8i
d) x=12;, y==1 ~ t
o o @ L
e) x=3;y==b 1I-12 ’
2. 8) x=17,y.= =3 " 1. 6= 5i ?
b) x = =5, y = 6 ' 3. 731
c) x = =2,y =7 i 3 4
dy x'=1,y= 10 ’ G, 2i
50
. 11-22




UNIT 17 - COM X NUMBERS

ANSWERS' . _—
S 1I-13 S . 1I-15 (continued)
1-; 45 e e ’ R E - 27 . : - 3*! ) '2’ 3';
L . . te ( r b "42:*. 4 = -
2. 17 o 2 +31 31 2 - 3i
3. & =
4i a2+ b2 - 7
- « = )
1I-14
1. d =
(2.8 ) -2 + 8
) B 13
3, e §
: /
4, ¢
tr-15 s bell - Lamogew
4 + 31 -4+ 31 & =33
L2 % 2 = (=) + (=3 =8
/o8 212 B Tt o
B i g — v =2 = 114
/2 WT 55—
: 52 = =2 =111
4i2 25 25
¢ =342 ) be 34T = 34T
4(-1) 4 = ja2 B
= 54/2 = 3—'ILL-€ ; Zi—+—b@
-4 be1/7 b VT
= (12-2) + (/T+&Di
, ' e+ 2
; : ‘ = 16 _+ 78/7
, 18
SR Y. 5
E 18
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UNIT 11 = COMILEX NUMBERS
ANSWERS

ENRICHMENT 1 ENRICHMENT 3 (continued)

1. ¢ ' 2.

é. :a

Jodal
1 |
\
|

L.
b

2l

T
r.

25; [ . 2 , . ’ ‘ ' ——tt ——

ENRICHMENT 2

| ]l
-t

(= Il [ 4
e e pb i
|

e
[
[YNeNprargrarey AR

f"
!Mﬂgk

Group Properties:,

closure:

see chart, : T T TN D

identity element: 1

e

multiplicative inverses: o e——r e
;15 =1;-1; i;-4; -i;i : -

associativity: see chart..

2. Commutativity: see chart.

ENRICHMENT 3

2 A

N EEE Y




" UNLT III - FACTORING AND SIMPLIFYINL RATIONAL EXPRESSIONS

PURPOSE |

The purpose of the umit is to reinforce Algebra 1 facroriﬂg skills and to
exténd these skills to a higher order of difficulty:

The unit is prerequisite to Unit VI and all cthers utilizing these skills:

OVERVIEW

Buildir _ upon fzctoring skills, students will factor polynomial expressions.

These skills are next utilized as the students manipulate rational expressions

and complex fractions.

[

SUGGEST&ONS TO THE TEACHER ‘ ) , d

Sﬁéééétéd timé frame .he uniu is approx*mately twelve days. .

Special attention should Eggga}@igo the diagnoshic test: students generally
enroll in Algebra 2 with very weak factoring skille. The allocated time allows

for review of entering performance objectives;

In simplifying the difference of ratidnal expressions, emphasize the distri-
bution of the negative s‘gn.

Factoring the sum of two Squares, a2 + b2 = (a + bi)(a - bi) is included,
Enrich-ent is included within certain assessment iLtems.:

éomputef'ﬁbétiéééiaﬁéi ' Alpebra Two with Trigonometrs, Fuster, pp. 284, 296.

VOCABULARY

binomial polynomial

complex fraction quadratic term
constant term rational exgpression
linear term C ' : term -

moomial trinomial

r-1 §3



ENTERING PERFORMANCE OBJECTI 7S

1.

Write the factors of an expression conr-ining a commom monomial factor.

State the factors of an expression tf . the sum or difference of two
perfect squares.

Write the factors of.a perfect square trinomial expression. S -
State the factors of a trinomial expression as tbe produce of two binomtals.
Given a polynomisl expression containing four monomial terms, K write an

equivalent expression that is the product of two binomials.

Write the simplest form of the quotient of two mopomials in onme or more
variabias: ’

Determine the degree of a momomial.

Determine the degree of a polynomial.

A}

- III-2



UNIT II - FACTORING AND SIMPLIFYING RATIONAL EXPRESSTCNS

DIAGNOSTIC TEST KEY:D TO ENTERING PERFORMANCE OBJECTIVES

i. Factor each of the following expressione:

a) a? - 2a a)

b) 3x°= 6xy , b)

&) 5y = 25y2. ¢) -

. . . o I . ) . . o o p
2. Factor each expression into a product of two binomials:

a) wi= n° a)

b) a® - 3 by

c) 81 4+ x3 c) —
3. Factor each expression into a product of twc Linomials:

a) ¥3 + bx + 9 a) .

b) ¥ - 8x + 16 by o

) 4 = bk + 1 ) e e

4. Factor each expression into a product of two binomiails:

a) % = 2% ~ 3 a) .

b) 2x2 + IIx + 5 b) -

c) 6x2 + 13x + 6 : e .

5. Use the distributive prcoperty te factor each expression -into the product

of two bino..ials: J
. : S ) :
«a8) cx = xd + ¢y = yd/ a)

7r . . . A .
L b)Y bax - 4bx + 2by-= 3ay b)

.

III-3
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S UNIT III - FACTORING AND SIMPLIFYING RATIONAL EXPRESSIONS

~—

6. Write each of the following éxpressicrs in simplest form:
- 2a°b | F
a) 3% aj _—

— o

py =9xy3z2 B) .
=3y%z
. B8l0asbecada N
C) L S—————————— . C) —_— [
=1620afdbc .

7. Determine the degree of each of the following:

a; 7x2 ' a)

5y =4 by

g 5y o2y ¢) S——

. 8. Detremife the degree c = each of the following:

a) 3%2 - 2% F 4 £)

b) 6x°y - bxy = Tu = 2 5) -

'y

e) LG yd - 2x3y ) .

e e




. UNIT IIT - TACIORING AND SIMPLIFYING RATIONAL EXPRESSTONS
DIAGNOSTTC TEST
ANSWERS |
1.a) a@n
b) . 3x(x - 2y)

¢) Sy - SY)

n)(m + n)

ria® /D

2. a)

b) ‘(&

e) (9 + x1)(9 - xi)
3.8) (xF 3Nk +3)

B) (% - $)(x - &)

e) (2x - 1)(2z - 1)

4. @) (x - 3)& 1)
b) (2% + 1){x + 5)

& (2% F (I F 2)

5. a) (c-d)(x+v)

b) (3a - 2b)(Zz - y)
6. a) 2a
5y 32

y_ o
_b3cbda

©) 3 o i

. a) deg =& 2

-~

) legree O

w

d) degree

b)Y degree 3 ‘

¢) desree S PII-S




UNIT III - FACTORING AND SIMPLIFYING RATIONAL EXPRESSIONS

v

PERFORMANCE OBJECTIVES

1.

2.

Fai:tor a sum of two cubes:

Factor a difference of two cubes. .

e : e e
Factor completely; over the set of complex numbers; s difference of two
terms in ihe form a® - bR, where m >3, n.> 4, and m and n are multiples of
2 or 3: g
Factor completely a given polynomial expressicr.

State the simplest form of a ratiomal expressiom by factoring the Aumerator
and denominator over the set of infegers. ' .

Write a product or quotient .of expressions as a single ratiomal expression
in simplest form.

Write a sum or difference of rational expressions as an aguivalent rational

expression in simplest form.

Given a complex fractiom; write it in simplest form:

P

E

ITI-6

o
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| UNIT 111 - FACIORING AND STMPLIFYING RATIONAL EXERESS .0NS
(R06S REFERENCE T0 CURRENTLY USED AND/OR APPROVED TEXTS
[ T :
OBJECTIVE '| bolciani | Dolciani | Dolcianif Foster | Keedy | Payne Sobel | Sorgenfrey | Travers
| o | o | (seoy |2 9| oot | aem | T | qs) | 0B

| 133135

187

183-184

113-114

198-199

T
"

1m-197

33-101 |

.

143135

187

183-184

fi3.1i4

19-199

i
1

e

99-101

135

188

163-18% |

200:201 |

119

163186

116-121

200201

178-179

99-101

HUBLA

e

157

D et

4__13435 i
|
5 =170 | 201200
7 (e [wR

19-261

178290

i

15084

260-26?

337-328

217-220

usei2 |

32830

291-233

128130

186-289

266-271

81-87

224211

131-133

RS

204-205

199-20}

981-285

272'2?4_

6

227218

13513

1,
I

Full Tt Provided by ERIC.

ERIC

§

——

)
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PERFORMAICE OBJECTIVE III-1

Factor a sum of two cubes;

1. Factor:

x3+ 27

2, Factor:

83 + 1
3. Factor:

B F 2753
4, Factor:

27x3 + Q4

PERFORMANCE OBJECTIVE 1Iiv2

Facto: a difference of two cubes. |

L, L L AR ST

1. Factor:

x3- 1

e

2. Factor:
8%3 = 27
3. Fac be:
3 - ByS
4. Yacior:

128@= 7y

91




PERFORMANCE OBJECTIVE III-3

e
: .

B P

Factor complegely,_over the set of complex mumbers, + jisierence of two terms
o ¢

¢ forma -b , where m > 3, 1 > 3, and m and n are multiples of 2 or 3.

/)

R

~me -

J & : I

1. Factor completely: : |
<4 - 16 |

‘2. Factor completely:
FUR—"

3. Factor completely:
2x6 - 128

4. Factor completely:
165" - yié

5, Factor Cbﬁ@iétél?i
%18 = yés

. 6. Factor completely:

s III-9




PERFORMANCE OBJECTLVE III-4

" Factor completely & given polynomtai exsression.

1. Factor Cﬁﬁpiétei?; using the distributire property:
xy ¥ 2% = 39 = 6
2. Factor édﬁpiétéiy,usihg the distributive property:
ac + bc + ad + bd
© 3, Factor completeiy, using the discributive property:
sk3 ¥ 3by + Lxy + 3ax
4, Factor ébﬁip’iétéiy? using the distributive prfipért§:
2acxy + bd + 2bey + axd
5. Factor completely:

(a-b)5S + 4 =~ a3

7. Factor completely:

5x2 + 2/30x% + 6

93
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PERFORMANCE OBJECTIVE. 11I-5

State the simplest form of a rational expressxon by factoring
the numerator’and denominator over the set of integers.

1. Factor and state in simplest form:

e

. %3 = 2% =
Xy + 2y + 3%

+joo!
ov}

2. Factor and state in simplest form:
*M
X2+ x +1
"3. Factor and state in simplest form:
] 2x3y_ £4i62 .

x4+ 2

?acta; and state in simplest forw.

+ 10x + 25
xa 125

+I

P 1 AKCE OBJEGTfVE fif- 5

Write a product or quorient of eapressions as a 51ng1e
rational expression in simplest form,

1. Write as a single rational expression in simplest form:

3ab® = 3a  , _x3 < 3%°
X2 ~ 5% + 6 9ab3 4 9al<

16 - X3 - Wﬁ X+ 6

2E ¥ llx+ 12 x- 10% + 2%

3. VWrite as a Slnglt rational expres sion in aﬁupiégt Ecrm:

12%3 = l4x =~ 10 <+ 3%° = 11k + 10
8% + & ~ %9~ 8

4., Write as a single rational expression in simplest form:

12 #.11x = 5x¢ ., x> =x=7, z; 30%x%.= llx = 28
4x2 ¥ 4% X%= 9 o 433 + 12x

>



PERFORMANCE OBJECTIVE III-7

Write .a sum or difference of ratxonal expresszons as an

equivalent rational expression in simplest form.

1. Write an equivalent rational expression in simplest form:
1+ a+h
a=hb a2 + ab + ¢7

2. Write an equivalent . oual expression in simplest form:

R S
3 3 = x3

-

3. Write an equivalent rational expression in simplest form:

1, %2 -3%x -2 -x%1
2 - x {x -~ 2)3 (x -

simples: roxm:

31

4. Wipite an equivalent rational expressionm i

_a=5b S L T
a® - ab + b° a?® + b3 ~a+b
j

| o IT1-12
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PERFORMANCE GBJECTIVE III-8

Given a complex fraction, write it in simplest form,

N

i, Write in simplest form:

2. Write in simplest form:

+I
e

+ o Py
o (V%)

3. Write in simplest form:

3
%3 + 4x + 4

X =2
3x2 - 12

4. Write in simpiest form:

ux

: :'77:]';37
..II: 98




UNIT III - FACTORING AND. SIMPLIFYING RATIONAL EXPRESSIONS

o . )
< ANSWERS ¢
III-1 - o ;
1. (x+3) x@ = 3x +9)
2. (2% ¥#1) (Zm5 - 2x + 1)
3. (x F 3y) (x°= 3xy + 9y3) . ‘ g
h: (3% + 4y) (9%x3 = 12xy + 16°)
‘ I11-2
, SN
: L x-1) (%2 +x+ 1)
2. 2% = 3) (4% ¥ 6x + 9)

4

3. (= 2y) (83 ¥ 2y ¥ 4y3)
. 4i (5% - 3y) (25%® + 15xy + 9y2) , o

‘III-3

Lo (x - 2)(x + 2) (x + 24) (x = 2i) .

20 (k- p(x+ ) (x+ yi)(x - yi)

3. 2z =2) RF2) @& F2xF4) (22 2x ¥ b

4 @ yh) e yh xR Y (ex - i)

S, G+ 33K = Y)GE + X324 YE)GE - X2+ PR) G F Y ¥ yi2)
7 R T a (& - x9yF + y13)
6. 2x - /T) (x +/T) (x - i/7)

/

| 97




AQSWERS “coatinued)

L (x« its +2) 5. (a-b)3@=b+2)(a=b=2)
2. faCB)ge - ) 8 (72482 - rs)(x? + 82 + 15)
3. (x ~ 3) (ax + by) 7. (fBx+ /B2
b (a. - b)(2cy + ) ]
e
I -
-5 o
’ i; (x .‘_17 ) 7;57 ; ) E X - : -\
x+ 2)({F + 3; y+3 o
“5. &- D6 S L i
’ - © +x+ 1 - -
202+ 8) o omx 42 (KPR P4 5 5 nz L 5 L g
3 N F2 Tx b2 2y (e = 2% + &)
i a. - ix *’ V’Mii 77 ; ¢ ) 5 — x + 5
(x + 5)(x2 ~ 5x + 25 & - 5x + 25)
111-6 o o
p, 8B =DOGFLY % =3) o x2( - 1)
: x = D& =~ 3) 9ab3(b'+ 1 3b2(x -~ 2)

-2 “or =2 or 2

, GBo0GFR ) 22x+3) -
=t (2x _ 30x + &) (k- 4)(x - 86) x -6 X =6 6 - x
¥ 20x+ GEES) . (= 20k 2 5)
CAx+ 1) 7 x-2)02 + 2x + &)
2R E DO - 5) s 20 F o FL) 5 K2 2 F 4
- 2)0x - 5 2
- 4. Q' x)ﬁ—'"—s’?@) ey (X + i) @5( - ?) B (5‘{ + 4) (6x - 7)
‘ ax(x + 1) x-3DG&+3) " 4x(x +3) ;9
=BG 50 ¢ eFD(Ex =D o _ hule+3) . 3= x . .oq
4xlx + 1) (x = 3)(x + 3) (G5x + 4)(6x =7) x -3
i . .
1EE-15

98




ANSWERS (conti

nue

d)

af}ﬁé +b)

2 or
L x®=3.
/‘*2’ 7
3. “J/‘ (x - 2)2
,/“
_; 8ab = b3
["/ @@ + b3 OF
III-8
i. x
* 20x + .4
. 9
3,’ x + 2
&7 a§+—a—4‘—L—
* a°+ 2a =3

a%= b3

=1
3 = x3;
T

XV
o

99
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UNIT IV - RELATIONS AND FUNCTIOWS

PURPOSE - |

Functions are generally considered the unifying concept of mathematics. It

is essential that students be able to distinguish a function (and its prop-

erties) from among various relations.f Further, an understanding of functions

P v

Alchough introduced in Algebra i; functions are rigorously deveéloped in this
unit:; The analysis of graphs of relations and functions is reviewed and

extended: The absolute value concept and its inclusion in functiods is studied
in detatl. ) , :

SUGGESTIONS TO TEE TEACHER
Teachers should emphasize the use of functional notation throughout the unit
(e:g:s y = £(x)).

it i3 essential that students planning to pursue advanced programs in mathe=

matics developed the analytical techniques associlated with certain unit

objectives. .
4

The use of composite fifiction notation varies with the instructionai material

being used. Generally, £{(g(x)) is synonymous with £ o g(x) or f 0 g. A

variety of exercises using this concept is recommended for studerits plannlng

to take other methematics courses..

The teachers’ should emphasize, with several examples, the distinction between an

equation and an expression. '
S

The entering performance objectives for the unit may require extended emphasis.

The suggested time of 20 dayz for the unit provides for this extended treatment.

Computer Applications: Algebra Two with Trigonometry, Foster, p. 269.

VOCABULARY :
relation s linear equation
function absolute value
¥  intercept coordinate \
composition : domain ’ ’
abscissa ] ' range -
ordinate ‘ : constant function
J
v-1- .

o 100




UNIT IV = RELATIONS AND FUNCTIONS

ENTERING PERFORMANCE GBJECTIVES

10

Select equaticns of the form ax +by +c¢ = 0 from among a list of equations
iof various types.

Write two ordered paira ‘of real numbers contained in the solution set of a

.given equation of the form ax + by +c = 0.

Lo

Write the abscissa and ordinate for a given ordered pair of real numbers.

Construct a table containing at least’ three ordered pairs and construct
the graph for a given linear Pquation (of the form ax + by +c¢ = 0).

. State a definition of an: a) x—intercept,

b) y-intercept’ ' y -

State the intercepts; given a limear equation (of‘thé'form ax + by + ¢ = 0).

Write the slope of a line given two points.

Determine the slope éﬁd y=intercept of a linear equation by trans formling
the equation to the form y = m + b.
Write an equation of a iine, given the éiopé and a point of the lime.

&

" Write the equationm of a line in the form ax + by +c= 0, giVEn an;&two

points of the line.

-~

Construct the graph of a linear inequality.

7

© - 101

v-2 -

N



- - ©UNIT IV - FUNCTIONS AND RELATIONS

!

e TEST KEYED TO ENTERING PERFORMANCE OBJETIVES -
1. Séiééﬁff?éiAgﬁévfaiiéﬁiﬁg list the éiﬁiéiaﬁé;bhich aée in the form
ax + by + ¢ = 0. ‘ R

a) y¥1=0

b) -2x +3y+440
c) bxy - 2=0
d) x°+ 2y3+ 1 =0
e) x+4=0 | N

’ B . ‘l

2. Write two ordered pairs of numbers' that satisfy the equation:
a)
b)
3. Write a) the abscissa and b) the ordinate for the ordered pair (-4; %’)’: \

| - |
b) SR

fo v 2wy =68 o,

:4; Construct a table of values and the graph of the equation:

o o iéi,— 95;5 :i:-F'in@}

5. State a definition of:
a)  x-intercept : ’ S
'b) y-intercept

102

iv-3




Lo oo o iin et o
UNIT IV = RELATIONS AND FUNCTIONS '\

7 - x-intercept

y-i:iEéi.iéé{:E _

?é(i‘;_-ijz ‘ . _ S I .

8. Transform the equation i(;u;; y) : %x ¥ 2y = L,a'-as to the slope-intercept fomm.
‘State the slope and y-intercept of the open seutence.

g-intercept __-

9. Write the equation of the line that comtains the points P;(3,5)

|10, Write the equation of a line, in the form ax + by + ¢ = 0, which contains the
~®  points B (3; 5) and B, (6, =1).
. .
1

03

IV:4 . " . ; . .

ot




. UNIT IV - REIATIONS AND FUNCTIONS
i ,

11. . Construct the graph of J(x; y) : 2x + 3 = i'g;

> |
~

S¥

Ll

<,
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U S S
. UNI’I‘ 1V - FUNCTIONS AND RELATIONS

DIAGNOSTIC TEST
ANSWERS .: \
1. 8, b, and e |
2. a) (2,2) Answers will vary.

Y b) (3;0)

"3 &) -6 o | e R
. 4 :
N | -t ‘
b) = : )
) > : | . N |
4] x y . i

2 | 2 ;
. I S
(Other answers are possible) )

" - ¢

Acceptable éffggrs tnclude:

i

a) where ‘& 1line crosses the x-axis; where éhé y-cucrdiﬁ&Eé ts zero
'b) where a lime crosses the y-axis; where the x-coord%nabe_i; zero
6. x-imtezcept : 15 .
© y-intercept : =6
7. =1
8. Suggested-acceptable demonstracion:

1 — - R
-=x+ 2y -1
3 34

. T

L]l
A
: +

b

(ST

Slope is g, y-intercept is
§; y = 2x ¥'8 : '

»
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UNIT IV - RELATIONS AND FUNCTIONS

PERFOMNCE 6éjﬁéﬁiiéé '

REN

160,

R

Bistinguisﬁ between ‘a function and a relation that is not a fu’n'ctio'ni givén

several reiatIons defined by sets of ordered pairs.
Determine Whether a relation is a function, given the graph of the relation:
. Deterriine the value of an algebraic function; given a value of the domain:

Construct the graph of 3 linear function in the form £(x) = mx + b.

' Construct' the graph of a constant function,

Bemonstrate the procedure for finding the algebraic rule of d composite
function, . given the rule for each subfunctton.

.

'Determine the solution set of and constiuct the graph for, a linear

equélity in one variable that contains an absolute value expréééion.

<

Determine the solution Set of, and construﬁf the graPh for, a linear
ineguality in oune variable that contains an absolute value e&presszon.

Construct the graph of'a linear function defined by a rule 1nvolving sbsolute
; value, . ' : :

!

V108



UNET 7 REEATIONS A FUNCTIONS

(055 EFREICE 70 CRREVTLY 58D AN/0R APPROVED TS

| olodand | Doletant olctan | Fostgt | Keedy, | Pagne | Sobél " | Sorgenfrey | Travers|
OBJECTIVE | (1973)  (1978) (19809 | (1979) | qgmey [(19my | (emm) | (973 | (1976) .

—y

1 e | e | 669 | 4r | 216-217 (180183 92-95. 1313 | 204229
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PERF

FORMANCE OBJECTIVE IV-1

State the domain éﬁ&/iéﬁgé of a relation,

. -

i.

Domain:

/

State the domain and range of the following relation:
{(65 1), &, =2), (5, =3); (5,°2), (-5, 55;§

¢

State the domain and range of the following relation:

[ LN R CRE R A RS AR )

Domain:

Range:

State the. domain and range of the following relation:
{22, (10, 0, 0, ¢, &3

Domain: . . T : ' -
. — S

Range: o

)y

State the domain and range of the following relation:
5(155 1y, (20, 2), (30, 3), (30, 2)(20, iﬁS

7’

Range: .

<P

AT



- PERFORMANGE OBJECTIVE IV-2

"Btstinguish between a function and a relation that s
not a funiction, given several relations defined by Sets

of ordered pairs,

L
1. Each of the following sets defines a relat;oﬁ. Write the letter dﬁ each relation
. that defines a function. ~ )
C &) {@ b @2, GL DY
b) G -2 VT, 22, @ 1, G, 3:9)3
& §0, 03, (55 0,  ~3,°0), (100, )
@ @, 2, 6,9 G @, 6,5, 6 eF

2. -Write the 1etter of each relatlon thac defines a functlon.

Y f(-1, 1);.¢-2; 2); 3, 3 4 0§ ,
b 65, 1, (o B (3, 1D, 6,9, G2 5
o {1, 0, ¢2, 1, (5 2, (23, CL 0§
@ {3, ®; @0, 1, as, 0’5§ | o

r)

P

3. Write the letter of each retation ‘that defines a function:
. jco, =81y, (0, 81), G5 21); (-5, -21>§

b’ {(f' 8, <&

c". 2(1 2), ©, 4), (-2;71); (0; 0OF

@ {3, =7, @3, D, VB /5T @5, /53

110 - BT

tv-10




.t ™ s
PERFORMANCE OBJECTIVE IV-2 {continued)

- . . A

Lo Writs the letter 6f each relation that defines.a function.
a) ] ¢, -2’)’;(-9* 53; G 35 @ 6§
w {96 0.é 5)}
e) {(--, 2y, (-—, 3, G =5, ¢ - s}
d) {(1 B, G2, B, 0, 0, (2, ), 2, 3)}

=y

PERFGRMANCE OBJECTIVE IV-3

%

Dctermine wnether a relation is’ a function, e
given the graph of-the relation,

1. éiétﬁfé&fﬁéi&ﬁ is the graph of a relation. Deteruminé whether or not

»




’

e -

Y ei f5MANCE g3JECTIVE Iv-3 (continued)

. .Ficturcdabelow is the graph of a relation. Determine whether or not

i Felatlon is a function with respect to .

{

wEAEE

V‘ , >

<

3. “Pictured below is the graph of a relation. Determine whether or mot
Ylie relation i§ a function with respect to X.
N
it e
« _

“. Pletured be;aw-ts a graph of a relation. Determine whether or not

the relation is a function with respect to X.

. | 112
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PERFORMANCE

“OBJECTIVE IV-4'

Determine

the value of an algebraic function;

given a value in the domain,

1.

2.

' 3. -Determine

4,

Determine

Determine

the value

t
the value

e

of the
¥

A

-

the value

Determine the value of the function f(x)

function m(x)

of. the function h(x)

2x ~ 5 when x =

¢l

-3,

X2~ 4 when x

-5% - 2 when X

»
il
o

4

2%3= 0% ¥ 1

wnen x = 1,

113

Iv-13
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PERFORMANCE OBJECTIVE IV-5

o

Construct the graph of a linear function in the form
f(x) = mx ¥ b.

7

1. Construct the graph of the limear function £(x) = =2x + L.

7

» : y 4

v

nl
. r
|

-
N

“3. Construct the graph of the linear function £(x) = 3x - 2.

s

. FT ¥

‘—J\"
LAl
J

v

LA

v -
; .1{1‘1
. iV4i Z;'




PERFORMANCE OBJECTIVE IV-5 (continued)

o

3. Construct the graph of the linear function £(x) = =x = 5.

3.
Y ¢ ]

N
!
A

4, Construct the graph of the linear function £(x) = 5x + 3.

-

1V-15 115




Construct the graph of a constant function;

1. Construct the graph of £(x) = 2.

-

Y 1

{ 3. Construct the graph of h(x).= -4

YA

- "\\
\

AN
-
9
-
-
b

ERIC e i

L




. PERFORMANCE OBJECTIVE IV-6 (continued)

3, Construct the graph of g(x) = 1

%g

4. Construct the graph of f(x) = =3,

~C
o

S

[
<

i




| PERFORMANCE OBJECTIVE 1v-7

Dcmonqtrate che procedure for fxnding the algebraic rule

2

1. Demonstrate the procedure for finding g(f(x)), where f(x) = 3x and

g(x) = 2x + 1. Write the answer in simplest form.

2. Dcmon};qﬁte the procedure for finding g(£(x)); where f(x) = x ~ 1 ahd

g(x) = x2 - 1, Write the answer in éiuiﬁieéE"féﬁ;

&

-




PERFORMANCE OBJECTIVE IV-7 (continued) N

3. Demonstrate the procedure for finding g(f(x)), where f(x) ‘=

I

fo!

o -
[o

g(x) = 3x2 + 1, Write the answer in simplest form. .

-~ «

O

-~ : 5

: ’ ¢
L .

-

. 4.  Demoustrate the procedure for finding g(f(x)), where f(x) = - and

3

g(x) = x3 + x+ 1; Write the answer in simplest form. ¢

119
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 PLRFORMANCE cmsemz '1V-8

! .

L J—

.

> |Determine the solJtion set of, and comnstruct the graph fox, a linear

e 1—

equality in one variable “that contains an absolute value expression.

4

¥ R :
Determine the solution set and construct the graph for [2x [+ 1=7.
D e e ¥
, 4 -3 -2 -1 0. 1 2 3 4 5
Determine the solution set and comstrict ‘the érif:ﬁ for | 2% =5 |=1.
¢ o 6t 1 3 4 5. 6 18 9

b o

120 [

© 1V=20

Determlne the solution set and comstruct the graph for ii2‘¥ % ~iE 3x -5.
= 2 -1 o t 2 3 & .5 6 7..8 9
Determiné the'solution set and comstruct the graph for |x %6 |= [2x |
=5 =2 .0 i 2 3 & 5 & 1

L




© PERFORMANCE OBJECTIVE 1V-9 ) .
Datermine the solution set of; and construct the graph for, a
tinear incquality in one variable that contains an absolute value
expression. 7 . .
A g
1. Determine the solution set &BS 656&556&?: the graph for l b4 ] < 4, ’
,; L) LJ LJ L e T & T T S )
T <4 <3 =2 - 0 1 2 3 &. 5
¢ K
2. ﬁégéﬁiﬁé the ;solution set and construct the graph féi ] % ] s 6.
:f— : i *7 - ;f A ; A A V. a. A, - — /ﬁ
-6 -5 <4 =3 -2 <1 0 1 2 3 4 S5 & .
% )
3. Determine the solution set and comstruct the graph for l 3 + 2 [ <5.
Te4 =¥ 2. o0t 2 3 4 5 6 71
4. Determine the solution set and comstruct the graph for ']_‘(ix -1 |53 -
- LIS : E—
4 3 2 10 1 2 3 4 s v T >
Cowen 127

[



 BERFORMANCE OBJECTIVE IV-10

Construct the graph of a linear

rule involving absolute vatue,

function defined by a

- : .

1.

2.

3

4,

Construct the .graph of f£(x)

~Construct the graph of £(x)

©

Construct the graph of f(x)

fx|+2;

2|x]|= 1,

|x-3]:

Construct the graph of £(x) = =2 |x + 1.

- ‘\':.‘_‘...,. .

¢

=t



UNIT IV - REIATIONS AND FUNCTIONS
ANSWERS '

~3 -

-1

i

1. Domain: { 0; 4 5; -5} ; Ramge: §1, =2 =3, 2, 3}

2. Domain: {3, 5,7, 8} ; Range: {4, w4, 1, <1, 3§

4. .Domain: {10, 20, 30} ; Range: {1, 2, 3§
IV-2 - (All answers must be listed for mdstery)

1, a, ¢, and d _ : I

(V8]
1
N

123

Ty-23

B3

‘.\“

. t;é){‘
-



ANSWERS

BNY

UNIT IV - REIATIONS AND FUNCTIONS

na

W
=l

"



UNIT.IV - REIATIONS AND FUNCTIONS
ANSWERS

IV=6

pd

Y £ = 2

i . ! K ﬂ

b 4

T

A

LAl

v
)

-

Y 4

N
-
P

g

LEl

- hG) = 4
< ! /1




ANSWERS

v-7

1.

YNIT IV - REIATIONS AND FUNCIIONS

£(x) = 3% and g(x) = 2x + 1, ,

thus g(E(x)) = 2(3x) + 1

g(f@x)) = 6x + 1

\

£fx) = x - 1 and g(x) = x@ -1,

thus g(f(x))
g (£(x))
g(EE)) =

x2- 2x OR x(x-2)

£G) = 2/x and g(x) = 3%+ 1,

thus g(EG)) = 3(/aRF 1
/ .

g(E®)) = 12x + 1

fx) = ==
X

"

and g(x) = x2 +x +1;

; o I 2 . 1. ,
thus; g{f&x)) =(x+1) + L +

tl

EAl
+‘ +|r
!

1
_li + 1)3
]+ (x+1) + (x + 1)2

+

+ -
x+1

1

x ¥ 1)3
% F3% +3- Ok
x + 1)

%+ 3% 43
X +2x + 1

Al
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UNIT IV - RELATIONS AND FUNCTIONS

\

~ ANSWERS
1v=-8 |
/
| (Mastery - both parts correct)
SURERE LR ,‘ N
| oo
N e S R R G5 >
2. {6, 1% = -
“% 5 % 5 = 20 1 2 3 i i
3. {9}
o . P . - . - — — — .' :
+ 4 =3 =2 -1 0 2 3 4 5 & 7 8 o'
4, {6, -2§ ) : ol
- NI S d 0 1.2 3 4 s ¢
| ; -
R R \\.‘
IV-9 e
1. {x -&<x<”R X x<§3nix x>-53
i e R |
“4-3 =2 =1 0 1 2 3 & 5 °
2. iis Sc‘z’ aju fx: %< :é} . (Both sets required)
— e
.6 <5 -4.-3 -2 -1 0 I 2 3 & 5 & '.
3 [x -g e x s% OR {x x<1fn {x xzi%g
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s UNIT IV - RELATIONS AND FUNCTLONS
* ANSWERS -

1V-¢ (continued)

A

X

g
L Sl "*}\

=2|x]|-t

.1v-28

-~ |



ANSWERS

1V-10 (continued)

3.

UNIT IV - REIATIONS AND FUNCTIONS

IV-29

.; : . | 129
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" UNIT V - POINTS AND FIRST DEGREE EQUATIONS -
PURPOSE

It also provides necessary background material for the continued study of
mathematics.

oizERVIEw

Distance and 9idgoint formulas are introduced in preparation for working with
parallel and perperdicular lines, isosceles and right triangles, Simple

direct variation extends the previous unit's qiscussion on functions,;

SUGGESTIONS TO THE TEACHER

Instead of administering a separate diagnostic test, the teacher may wish to

“,incorporate the entering performance objectives into the‘Iesson. Assessment

tasks are given for this purpose. Stating the general equation before working

problems in Performance*ﬁbjectxves One and Two may help the students remember
the distance and midpoint formulas, The teachér may find that some or all of
‘the material is review for the students; however, the unit is necessary- as a
transition from litear to quadratic functions. .Since the material may be

familiar to some students, several higher order assessment tasks are given for
some of the objectives. A review of narrative problems from Algebra 1 should

be incorporated in this unit.

the slope and y-intercept of linear equations"
Algebra 2 and Trigonometry, Dolciani (1978),
pp. 101-109.

Coﬁoﬁtér Applicationéi Algebra Two and Trigomometry, Keedy, p. 93 “Finding -

The time needed-to complete the umit 1s approximately ten'days.

VOCABULARY
parallel ’ ~ non-collinear ,
perpendiculdr isosceles triangle T
coliinear : '+ right triangle ,
direct variation - ' - Pythagorean Theorem
proportion : o : ~ perimeter
constant of proportionality " distance

(variation) midpoint

i o
ENTERING PERFORMANCE OBJECTIVES

l. Use the Pythagorean Theorem to compute the 1ength of any side of a right -

triangle, given the other two sides. -

2. Given the slopes of two lines; identify the conditions which estgblish that
the lines are parallel

3. Given the slopes of two 1ines, identify the conditions which establish that



W

UNIT V - POINTS AND FIRST DEGREE EQUATIONS -

DIAGNOSTIC TEST KEYED TO ENTERING PERFORMANCE OBJECTIVES

. o . - R . o ' /
the léhgth of the h??btéﬁﬁﬁé.

~

X
-

Given a right triangle whose hypotenuse has length 15 and one leg has length
s s S SR ]
9, determine the length of the other leg. -

. . : “3

- -
7

.If a and b represent the lengths of the legs of a right triangle, and ¢ the

hypotenuse, write an equation showing the relationship among the three

measurements.

Given a right triangle whose sides are represented by 2¢(x ¥ 1) and 2x, find

" the hypotenuse.

Bach of the following pairs of numbers represents the siopes of two distinct
lines. -Select the pair which indicate that the iinef are parallel:

a) i5;5 . b) 25;.;. ¢) =535 d) =5; -

oW

¢



o

-

UNIT V - POINTS AND FIRST DEGREE.EQUATIONS 7~

1f m; and my are the slopes of two paraliel iines (@mj and my # 0) select,

from the following, relationships which are true:

¢
f—

8) m =m d) mp-m ==l &) m = )

et

e

ey =l il B N
e“‘l“‘z . - By Wy

o
N/

Sl
it
,E‘Q‘N'-”j”
B

£) -m = -tﬁ?; ' i)y 1
: : n

(e}
N’
W

U
)

Each of the following pairs of numbers represents the slopes of two lines.

Select the pair which indicate that the lines are perpendicular:

a) 434  B) 434 ) a; =1 Ay 4; <4
4 , n

. 1f mj and my are the slopes of two perpendicular iiﬁéé»é@i and m, # 0),

select; from the following, relatiohiships which are true:

2 omm D memeal » -l=m
’ m

R R e =l «-1 b)) my s em,

- , m " ]
c) %; = -(my) | f), m =~ 1 4 am s ]

3
o

}:-ur
Lo



i - # . ; .
e ot
UNIT V - POINTS AND FIRST DEGREE EQUATTONS

" DIAGNOSTIC TEST

2. 12

3; a +b2 = ¢

4. 272%2 + 2x + 1

5. ¢ Coae

v

6. a), &); £); h), 1) (at least & out of 5 needed for mastery)

~3 |
.

2
Z

<3

133

V-4

%



UNIT V - POINTS AND FIRST DEGREE EQUATIONS

PERFORMANCE OBJFCTIVES ™ o ‘ N ;

\‘v
" 1; “Demonstrate the procedure for finding the distance between two points in a
Cartesian system; ﬁéiﬁg tﬁé distance formula: 7

2. Demonstrate the p:ocedure far finding the midpotnt of a segment; given the

endpoints;
3. éib’éﬁ'éhféé_ppﬁiés in a éartgéian giané, ae’termineb if they are 'c'csiiin'e'ar.
4, -ﬁgtermine the perimeter §£‘5 triangle, given three non-collinear points
‘5. Given three hon-collinear points, determine if the trisngle is isosceles
and/or a right triaﬁglé. ’ 7 L

6. Given an equation oF a tine; state the s lope of the 1iines parallel and
perpendicular to that line; : -

; ——
7. Determine an equation of a lime parallel to a given line and passing
thraugh a given point, Co .

ﬁ.i Determine an equatlon of the line perpendicular to a given line and passing
through a given point,

\

9. Translate &’ dirsct variation problem into an equation and ‘solves

10. Translate a narrative problem involving direct variation into anm equation
and solve. .

11. Translate a narrative problem into an equation and solve,

.




)
N

UNIT V - POINTS AND FIRST DEGREE EQUATIONS

7

i

CROSS REFERENCE TO CURRENTLY. USED AND/OR &PPROVED TEXTS

St e

‘Objective

Dolciant

(1973)

boledand
(1978)

Doleiaii
(1980)

Foater
(1979)

Keedy
(1978)

Payne.
(1977)

Sobel
(1977)

Sozgenfrey
(1973)

Travers |
(1978)

299-301

333-336

ot
341342

214-216

426-427

137-139

273-278

351-353

307-309

-+ 299-301

334-336

343

1 215-916

427

140-143

276-278

- 3512353

307-309

299-301
366

~ -

276,278

351-354
358-359

301,306

89

354,358 |

2301

roF

335

344

276,278

354

-

303-306

336-338

5 346

85-89

149-151

129-133)

356-358

g

9%

89

B6-88:

87-89

152,157

132-133

103

T 306

337-338

k)

88-89

152,157

132-133

r/ .

217-221
230

90-93

o

289-292

191-193

104-106

143~141
. 262264

243-246

r

ERIC

Full Tt Provided by ERIC.

© 13h



© UNIT V - POINTS AND FIRST DEGREE EQUATIONS
CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEXTS

Objective Doleiani| Dolciant Dolciani]| Foster gégagf Payne |Sobel |Sorgenfrey |Travers
(1973) (1978) (1980) | (1979) |(1978) |(1977)" |(1977) (1973) (1978)

10 . | 222-223 | - 94 93 297-299|292-293 -- 147-148 |243-246
230-232 \ , 264-266
2

11 == 124-129 | 42-44;93| 14-17 |114-122|119-126| == | 70-74 38=41
i “209;211 | 119-124 | 86-87 '

158-161 | .| 230-231

202-204 ° ' :

136

R




PERFORMANCE OBJECTIVE v-1

Demonstrate the procedure for finding the distance between
the points in a Cartesian system, using the distance formula.

1. Demonstrate tﬁé;précgaure for finding . the aistaﬁéé between the points (5; -1)
and (7, -1): |
5. Demomstrate the procedure for finding the distance between the points Q%s 3)
and @ 7). i
3. Demonstrate the procedure for finding the distance between the points 27, 5
and (2, -1). ) ’
4. Demonstrate the procedure for finding the distance between the points
(Sﬁ;:iﬂianﬁi(ﬁ;iﬁi- ' - ' ;
Htcﬁig OBDEX ASSESSMENT TASK
" Demonstrate the prozedure for finding the distance betwsen the points (-ia;v3b)

and (a, -3b).

Y
%
g

. V-8




| ngFORMANCE ogJECTIVE V=2 7
¥

Démonstrate the procedure for finding the midpoint of a

segment, given the endpoints.
. /

1. Demonstrate the procedure for finding the midpoint 5 the segments ﬁiiooé
endpoints are (5, 3) and (-1, 5). -
2. Demonstrate the procedure for finding the midpoint of the segments whose
" endpoints are G 3) and @, <7). F 7

3. .Demoustrate the procedure for finding the midpoint of the segments whose

1y,

" endpoints ave (-2 2; 5) and (-4 7,
" 4. Demonstrate the procedure for finding the midpoint of the segments whose

’ e X { . o _
; endpoints are (3v2, 2 /3) and (JZ; 3 V3).
X ' )

HIGHER ORDER ASSESSMENT TASK: |
. g ) o r
Find the coordinates of the point A if polnt B is (., 6) and the midppint of AB is

(2 3. ;253




PERFORMANCE: OBJECTIVE V-3

&r

determine if they are collinear,

v

_Given three points in a Cartesian plane;

Which of the following sets of points are collinear?
&) Yo, 3, @, 1, 3, -9

B {e2 9, G2, A, 8
o f©, 0, 3, 3, 6, =5}

‘ﬁhich of the following sets of aaiﬁtg are collinear?

5 §6 @, ¢L D et
b) @2, 6, G <2); s 2}
c) {(ﬁ; 6), 0, 6); (-2, 6)§

-

Which of the following sets of points are collinear?
{(6* 2); €3; 0); €1; 1)
{01, ©; 5, @ %)
{(_; n, %, -, a, a;}
. Which 6f the following sets of points are collinear?

) {u 13, ©, 8, G

6) }
5 3, V), 1, sf'sx\(l\r’)ﬁ

I (CHE RNCAE PR CE D}y

o 139

v-10



PERFORMANCE OBJECTIVE V-4

) Determing the perimeter of a triangle, given three mon-collinear points.

triangle formed by the points (=2;1); (0;-2),

- X

1. Determine the periméter of
@ b B

2. ;ﬁggefmiﬁe tﬁe-perimetér of a triangle féfﬁéa by the points (0, 2), (:égAiisg
(1, =5). |

3. Determine the ﬁéfiééEéf of a triangle formed by the points (4, 0), (i, 5);
(-2, 0). o '

777 4: Determine the perimeter of a triangle formed by the“points (3, 2v3 ), (1, 0),

) 4, - Q/?T');

PERFORMANCE OBJECTIVE v-5
Given three non-collinear points, determine whéther the triamgle'is isosceles

‘a right triangle.

Each of the following sets of points represents the vertices of a triangle.

Determine whether the triangle is isosceles and/or whether the triangle is a
right triangle. .
1. a) (1, 2), 3; 1); (-1; -2)

b) (=25 1); €0; -2); (2,-1)

v

(2; 3); (6, 3), (6; =15

(28]
D
~,

by (3, 2V3), U, 0, &, -V/3)

ha) (1, 8); (10; -8), (-2, =2)

BY (0, 2); (8; -7), (1, =5)

it

) @3, 3), , 655 é55_05
Y (4; 0), (1, 3); ¢-2; 0)

L

v-11




PERFORMANCE OBJECTIVE V=6

Given an equation of a ltnc, state the slope of the l

lines parallel and perpendxcular to that line; ‘

1. @) State the slope of a line parallel to thé lime y = 2x + 3.

b) State the slope of.a line perpemdicular to the line y = 2x + 3.,

2. &) state the slope of a line parallel to the line 2% ¥ 3y = 1.
- B) State.the slopé of a line perpendicular to the lime 2x + 3y = -1,
3. a) State the siapéwaf;g~&iﬁéf§afaf%éi@é&@fﬁé~1iﬁé-aiw¢ﬂ§»§“i*i'é“6:“
| b) State the ?.i'o’p’é of a line perpendicular to the line 4x -T’;'i 27=0;
| 4. a) state Eﬁé;§16§é of & line parallel to the line y = =3,
* b). State the siope of & Line perpendicular to the line y = ~3,

) |
e

PERFORMANCE OBJECTIVE V-7

Dtermine an equationiof the line parallei to
a given line and pass ng through a given point.,

a

1 Determine the equation.of the ‘1ine parallel to y = 7 and passing fi:hr’o”ugh (1, 3):

7 2. Determine the equatibn of the line parallel i:{j y = 3% ~ 1 and ?éégiﬁg through
- a, =2). _ | ' | :

3 mtétﬁiﬁé;thé*equatlon'of*the*line—}ﬁtlll€l to 2% = 5y = S =4 and passing througﬁ““’

T (@, -8). T - ,
. N o . . R
4, Iotermine the equation of the line parallel to §+ Zgz = 1 and passing through

0, =2).

“vaz. 1L1




) . PERFORMANCE OBJECTIVE V-8 - ’ S

Detérmine an equation. of the line perpendicular v
to & given line and passing through a given point, |

ASSESSMENT TASKS

; v S
. 1¢ Determine the equatiod of the line perpendicular to y = 7 and passing through

(1, 3). .

2., Determine the equation of the line perpendicular to y = 3% - 1 and passing
through (1, 2). ;

3. Determine the equation of the line pePpendicular to 2% - 5y = =4 and passing
‘through (-2, 3): |
4. Determine the equation of the line perpendicular fo >+ %2 = -1 and passing

"\ ‘thrc'ugh 0, -2). o u

N

V=13

‘142’

oy
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PERFORMANCE OBJECTIVE V-3

— - \,

Translate a direct variation problem
into an equation and solve,
] o

\
1. Write an equation and solve:
If y varies directly as x and y is 14 when x is 2L, what is x when y is 187

2., Write an equation and solve: | . ¢
| . If y is directly proportioned to x and y is =3 when x is 12; what is
2 y when x is 6? |

3. Write an equation and solve: a
% If y varies directly as x + S;.&ﬁ& y ié 7 when x is §; what is § when ¥ is 37

4, Write an equation and solve:

()

']
L

Vil

If y varies directly as and y is 3 when x is 5, what is x wher' y is 62

. HIGHER ORDER ASSESSMENT. TASK .

.

If y is proportional to x, and ax + by = ox - dy; then y varies directly as x can be

" testated as ____ . _ ..

a) aLc

éﬁ‘.é -3

o

y-16 o

v
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. PERFORMANCE OBJECTIVE v-10

o

Translate a narrative problem involving direct : " : T

variation into an equation and solve.

s

1. Write en equation and solve: (Answer may be left in terms of 7T .).

If the circumference C of a circle varies directly with the radius r,

and € is 4 when t is 3; determine C when r is 8, - -
' . . ‘ v 3
2, 'ﬁritea_'a'n equation and solve: ,,
The total cost of 7 gallons of gasoline is $8.61. Mreraine the
- cost of 12 gallons of the same gasoline.
3. Vrite an equation and solve: |, o -
" The weiéﬁt @ of an object on the moon varies directly as its weight e
© on the earth. A person who weighs 15 kilograns on the moon weighs 90
kilograms on the earth. Ditermine the weight of a person om the moon g
Who weighs 54 kilograms on the eafth. L
7 o | ) —_— : . R | .. 4
- &, Write an equation and solve: 7 ' ' . ‘
The dividend on 150 shares of stock is 5125.25,5 ﬁﬁat is thé1af5idéﬁa

Y R e e

on400-shares 6f stock? L T T T o
i -



" PERFORMANCE OBJECTIVE V -1l

Translate a narrative problem into an equation and solve.

.1, Mitch can prepare and paint a room in 30 hours. Working with his friend Wes;:
he can finish in 12 hours. If Wes had done the entire job by himself, how -
‘tong would it have taken? '

2. Mary and Ted decide to move themselves across. the country Ted leaves at

9:00 a.m. with the truck, going 45 mph Mary,has a few last minute chores to
do, 3o she doesn't leave in the car until 11:00 aim. If they decide to stop
for the night when Mary, traveling 55 mph, catches up with Ted, how .far must

théy drive before stapptug9 | , .
3; An autcmobile radiator holdstlz quarts. . “How Eﬁéﬁﬁéhbﬁld‘ﬁé dréiﬁé& and
replaced with pure antifreeze to change a &07 antifreezcrsolutton to a 60%
solution? I
ff 4. The sum of two numbers s 94: If the second is subtracted from three times

the first, the result is 58. What are the two numbers ?

V-];6 ) 1

_an




UNIT V - POINTS AND FIRST DEGREE EQUATIONS

) ANSWERS © )
v-1 V-3
1. /C-DZ+F L+ D2 = /4 =2 ' 1. a, ¢+ .. i«
s VA _L2 L 1542 2. ¢ -
20 G-+ (3+7)2 = /100 = 10 .
- . 3. b
3. YQ2/2 - /)2 + 5+ 1)2 = V2 + 36 = /38 )
e e — L b, ¢ B
4. /(35/2) - ;/é-)z + (-—2;/'3- - 3/3_)2 5178 * 75 : &
; = /83
“. “““““ V-4
) ' : 1. & ¥ 2/13 or 202 + /13)
~-  Higher Gf&éf Assessment Task ' . o L
_ | L 20 877+ 2(5 or 2T + /5,
/72 - % + (3 - N7 3. 6+%Tor6(l+/T -
e : ] : ’
, oL S G -4+zf‘+z/‘/'or
) /9a2 + 365—’ o L ) . 2(2 + /5 /7
/3@Zw 4bd) ' ; , - - -
. . 7 ) . i
3/aZ + 4b2 ' -
Cyeat o : L
1. AEcl o3 £ 55 E’—é 4
* z 2 2, 4 “
’ . A ¥l 3% 1 ' . ~
2. (3_.5._&; —,-2—9 = (G -2 :
'7v f" 7;/7/,77' e - T °
3. ﬁzﬂq 5 + 1) . (5377, 3)
374 1 =2 A
4. ¢ 2 2’ /— + 371.- _ (2/'3- /_3.)
Higher Order Assessment Task ‘ :
é‘%s =10) ¢ :
R .
a B ST




~ ~ * UNIT V - POINTS AND FIRST DEGREE EQUATIONS
ANSWERS (continued) : |

V=5 . - L V=6

1. a) The triangle is a right 1. a) 2
triangle. . '

b) Tﬁé'tfiéﬁgié 13 isoaceles.

- T 2; a) -
"i2. a) The triangle 1s both an o
isosceles and ‘a right b) 2
triangle: . : 2

wito tojs

b) The triangle is a right

it ¥Ry TR télangle 1s @ right 4, a)
o  triangle: :

U A , b) no slope or undefined
b) The triangle is neither an .

i{sosceles nor a right triangle.
4. a) The triangle is isosceles:
b) The triangle is both an V-7
{sosceles and a right
triangle; : 1. 'y = 3

e

2, 3 -y=5ory=3x-5
e 2 _
< 3, 2x -5y =200ry=73x- 4
4, 5x #’5? E‘Fé ory = .%i.- 2
V-8
1. ==1
S | 7
e 2. x+3y=Tory Fx+ 3

5

N




| . UNIT V - POINTS AND FIRST DEGREE EQUATIONS
)  ANSWERS (continued)

"

s kx x = 27- T 1, 20 hours

{ o

»

<
-]

ke y= i

N,
N

| 495 mtles
k(x +5) y=& 3. & yusrts
- 4. 38 and .56

[y
Nl

(73]
< L IR V)
fl

k(2x < 5) ¥ =

Higher Order Assessmeat Task:

e)

"y-10

i
Tl
~

L

1. €=kro

2. C = Gk where C =.cost : o
~_of gas
G = number of gallons
q of gas ,
L §14.76 £
3: mak-e ? :
9 kilograms
4. D=8+ k where

D = dividend and . B O

"t4s

0




- UNIT VI - SOLVING SECOND DEGREE EQUATIONS IN ONE VARIABLE _ -

PURPOSE .
Since First degréé équations have been stidied extensively, this unit extends
Eﬁese concepts by solving second degree equations.

-

OVERVIEW

The student begtns by solving the square of a binomial, then examines various

gmethods for detérmining the roots of quadratic open sentences, concluding with

* fractional equations with extraneous roots.
o

SUGGESTIONS TO THE TEACHER

The process of checking solutions should be emphasized before the study of
) fractional equations with extraneous roots.

Answers to the assessmeut measures of objective six are given in correct set

notation: the use ofU; M for "or," "and."

Objective seven may be used, even if the sum,and product of the roots to
determine the equation is not emphasized as the method. :

i Computer Applications: BASIC BASIC; Coan, pp. 114-115 (Section 8-1);
) ‘_' ‘Aleabirs 7 ;u‘irl Ty coromatery, DOlClanl (1980)1 EP-,ZSS, 308
Algebra Two with Trigonometry, Foster; pp. 209; 250, 253;

536 ComEuter~Programm1ng in the BASIC Language, Golden,
. pp. 66, 67; 95.

The time allocation for the unit is 15 days.

VOCABULARY

coefficient - - linear term .
constant term quadratic_term ' :
discriminant o root({s) of an equation

extraneous root(s)

. %a . VI-1 o
. . | ' ’ IJQS)
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" UNIT VI - SOLVING SECOND DEGREE EQUATIONS IN ONE:VARIABLE

PERFORMANCE GBJECTIVES 7
l. Determine the roqts of a quadratiec equation involving the square of a
binomial. f ;

2. Determine the roots of a quadratic equation by factoring.

3; Determine the roots of a quadratic equation by completing the Square. -
4. Determine the roots 6f a second degree equation using the quadratic formula:

. 5. Determine the nature of the roots of a quadratic equation by examining the
discriminant. | :

6. Use quadratic and fractional open sentences to solve narrative problems.

7. Given a quadratic imequality, determine its solution set over R and graph
it. SR : '

n

8. Given the solutions of a quadratic equation with integral coefficients,

use the Sum and product of the roots to determine the equationm:

9. Solve fractional equations; checking for extraneous roots.




UNIT VI - SOLVING SECOND DEGREE EQUATIONS IN ONE VARTABLE

 CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEXTS®
b w ——— P e

= .zfg¥ng=' 4 o ﬁ_

2

GBECHVE | olclant | Golclani |Doleland|Foster | Keedy | Payie | Sobel .| Sorgenfrey | travers
| aon | aoe) | (ose) |srey | woe | e | gemy | sy | (o8

i 1055 | a8 | e e e [23026)%-105 | 309-312 (262283

2 100-163 | 283 |166-188 {16167 I370-372 | 69-70 [86-190 | 185187 281283

| I R D R E U e
3 237:260 | 286285  166-268 |168-170{ 403 |937-240 [194-195 §335-338 . | 268

4 76206 | 284287 5<280 184185 |374-378 |241-44 sl |51 (16508

 €-IA

AR

; 9812285 | 300-300  PO5-308 {175-177 {379-380 |aus-247 pal-226 | 322-324 Yagg.ast

[

_ I T 5 N TR TTN I R I
o | e pn e oo | a0 s

7 285-287 |313-316  P19-321 206-209) -- - |205-207 118919t (300-301

.

‘ R S S R [ A U — :
8 279-281 |304-305  P09-310 {178-180)381-383 [p48-249 |202-204 |318-321 1 --

A SR e Lot aua s b

o |Mesr fiovarl pos-aog |osoase ;e | M | - [036239 139




PERFORMANCE OBJECTIVE VI-1

Determine the, roots of a quadratic equation
involving the square of a binomial.,

Solve the equation (x - 4

Solve the equation (x

]
+

Solve the equation

+

Solve the equation (x

o |

~r
N
#l

[ o

w
e
N
1]
(M
i
(o}

Determine the roots of a quadratic equation by

factoring,

By factoring; determine
By factoring, determine
x% + 2% - 15 = 0.

By factoring, determine
3%% ¥ 19% = 14 = 0.

By factoring; determine
X(3% = 7) = x - 5.

By factoring, determine

x> +9 = 0.

<

the solution get for

the solution set for

the solution set for X

solution set for

3

the solution set for

®
-

153

VI-4

n the.

the

i the

the

the

"

f
equation 2x* - 5
equation

equation

equation

3

equation

4



'PERFORMANCE OBJECTIVE VI-3

Détermine the roots of a gquadratic equation by completing tlie square.

1. ‘ﬁétérmihé %x by completing the square x® + 4x = 5 = O.

wm

‘2. Determine x by completing the square 2x” = 12x - 5.
3. Determine x by completing the square x® + V3x + 1 = 0.

_ [ oo I J I o
4. Determine x by completing the square 9x - 6x = 17:

5: Determine x by completing the square x2 - 6x + 13 = O.

- |

PERFORMANCE OBJECTIVE VI=4

Determine ﬁﬁé roots of a second degree equation
using the quadratic formulai ' -

eyt

1. Use the quadratic formula to

o'
1)
<
o,
=)
o

Y

iy
1
[
HS
1
(V3 ]
il
(@]
L]

| 2: Use the quadratic formula to solve 6x% + x/3 = 3 = 0,

1
Q.

3. Use the quadratic formula to solve 3x° = 8x + 2 =

N
»

[}
N
»®

N

[}
wm

i
(@]

4. Use the quadratic formula to solve

HIGHER ORDER: ASSESSMENT TASK ;

Use the quadratic formula te solve x* --5x% + 4 = 0:

VI-5

}ﬂ-b\
L

N



PERFORMANCE OBJECTIVE VI-5

\

Determine the nature of the roots of a quadratic | . .
equation by examining the discriminant,

™~

1. By owxamining the discriminant; determine which cne of the following best
describes the roots of the equation 3§i +8x #2=0.

a) 6ﬁérdbubae fééi—fé&i : |

b) tﬁa.ca;piex conjugate roots

c) two rational roots '

d) . two real roots

@) one double rational root

3. By examining the discriminant, determine which ome of the following best
describes the roots of the equation X2 + 2/2% - 2 = 0.
a) one double real root
B) two complex conjugate roots

d) two.real roots -

e) one aéﬁﬁiévtétidhai root
-
3. By examining the discriminant, determine which one of the following best
describes the roots of the equation 2%~ dx + 7 =0
a) one double real root § o

b) two complex conjugate roots

c) : two rational roots . )

d) two real roots )
&) one 'doublé rational root e

%

VI-6 g
15

gl



) Unit VI = Solving Second Degree Equations in One Variable |

o . , ,

/  PERFORMANCE OBJECTIVE VI-5

“Determine the natufeé of the roots of : a quadratic
equation by examining the'discriminantr

)
‘-

3. By examining the discriminant, determine which one of the foliowxng hest
~ describes the roots of the equation x% - 6x +'9 =0,

a) 6ne double real root.

b) two complex conjugate roots -
N ) .be réﬁibnai;rééﬁé

d) two real ‘'roots : :

e) one double rational root

5. By examining the discriminant, determi e which one of thexfoiiow1ng best «
déscribes the roots of the equation Bx + 8 +2= O,

a) one double real root

® B) two complex eonjugate roots
g) two raticnal-rcets : -
ay - two real roots ' : (
&) one double rational root ’ .




N -
., PERFORMANCE OBJECTIVE VI-6 CN
or e \ |
Use quadratic and fractionai open sentencé% to
solve naxrative problems,’

1. The area of a rectangle is 108 fqnare centimeters. If the width is 3~
centimeters Shorter than the length, determine the dimensions of the . ‘
rectangle. ’ | ;

2. The sum of the squares of two consecutive integers is 265. petermine the °

' two integers. |

16mm“nﬁmummh;mmm“mﬁmmwmmwm‘
7 ¢éh£imetéf§ more than the other side. Determine the lengths of each side; |

4. Tﬁbvpdéitive"intéééfé differ by 9. Their product is 112. bété;miné'the

two integers. L | |

5. X rectangular parking lot with dimensions 20 meters by 30 meters is

enlarged by extending each side of the lot an equal amount. If the area .
of the lot is doubled; determine the new dimensions. ‘, -

‘6. fThe base of a triangle is 4 feet less than the altztude, and the area of
the tri- e is at least 48 square feet. Determlne the length of the base.

A




PER?ORMMJCB OBJECTIVE vi-7

.

b Given a quadratic iriequality, determing its

solution set over R and graph it,

) ; S NI TR
1. aetetmiﬂe the solution set for % in the inequality (% + 1)°> 9 and graph

the nolution. - . ‘ ' Ry ,;

i

2. Determine the solution set for x in the inequality 3x” + 8x - 3' >0 and

¢

~ graph the solution: -
the inecuality x° + 2x# 1 <0 and

»
g‘ =

3. Determine. the solution set for

graph thé solution.

© 4. Determine the solution set for x in the inmequality 2x°

)\
E5

graph‘the solution.

- PERFORMRNCE OBJECTIVE VI-8

o
et

. i * , . ) M o
i . Given the solutions of a quadratic equation VE??,L@SG?Z@% coefficients,

use the sum and product of the roots to determine an equation.

— L

4 : : . ,,
»

1. Use the sum and product of the roots {4; =7} to write an equation with
. oW ) .

integral coefficients.

T

2. Use the sum and product of the roots {, %J to write an-equation with
ihfégraiﬂsbéffiéiéht§. ' . '

3. Use the sun and produce of the 7oots {2 + /3, 2-- /3} to write an equatinn
‘with integral ceefficients. o

4. BEE}E%é sum and product of ‘the roots{‘— {g p :%-- {g} to write an equatiun '

with integral coefficients. EJ : ~ - \

N : i 7
s .

e 2 e
HIGHER ORDER ' ASSESSMENT TASK:
If one root 5f'ghéaéquatién x> +bx - 14 = 0 is 7, find the other oot and

- the 6aigem§£,§f,.,, R o B LR




PERFORAANCE OBJECTIVE VI-9 o A .

o

Soive fractional equations; checking for extraneous values,

R

i. Solve and check, eliminating any extraneous roots from the solution set

o+l _ ¥ -3
x + 3 %% + 5x + 6

Hdl

4]+
N
Hd

of the equation ;
3. Solve and check; eliminating any éxtraneous roots from the solution set
7 _ . PN g T

‘ Ty + 2 y-2 y -4

3. Solve and check, eliminating any extraneous roots from -
- i g i e ¥ 3 _ 0% \_' 2 ’
the solution set of the equation % E ; = =7

.l

4 "Solve and check, elifiinating any extraneous foots from the solution setof -
4 _ _4  _y
,x + 4 . x = 4 )

i

e

Rl




£ UNIT VI - SOLVING SECOND DECREE EQUATIONS IN ONE VARIABIE

vIi-l VI-4
- . E ) - A A _
ot {7, 1 . 2 -3
e 1 f,’ H,;, B - {3r Tg)
ol 2. {7 = i/l_S-, 7+ ﬁg}

F 3. - . )
91’/. A _ B.I{Zii@,&;i’ﬁ}

4. {-5 + 51, -5 - 51} =3 3
VI=2 o ‘ ' ) 22 o202 2§
) 7 i S . Higher Order Assessment Task:
B - C F3 8 o
; | +2, #1
2. {"‘s; 3 }
’VI"-E'; “
3- {%? -7} e ‘
i} 1. 4
,7’57 - B t
‘ 4. fg; 1} 4 2. d
- S 3 S 3'; b
5. {3i, =-3i} o
. 4. @ ,
. _ D /"
vI=3
N I {i;';s} - vi-6 ’
. T N _‘ o )
w2 {3 '5'"3,“’? Ljr L - 1. 12cmby 9em
) - . p— ¢ 2. 11, ii, :ll -1z
. . {6 +7V26; 6;&} . ! o m12
‘ /__2 7 7__2 : ; 3. 5cem; 12 cm; 13 cm
3,1 -/3-1 CE
| g 3 4. 16, 7
, . Eas Lo s som by 46 m
. B Lo ; 3Gmby 40 m
L ' 6. 'base 28 feat -
{1 +33/-2—1 17,-455}
3 )
5: {3+ 2i, 3 - 2i} . B s ) o
J

oovr-i
N




UNIT VI = SOLVING SECOND DEGREE EQUATIONS IN ONE VARIABLE o

-~

ANSWERS. (continued)

vi=? I-.. o
I 2ot e e
2. { ii x ?%-u x < =3} ~-‘“'f§. -;_ _llgﬂi'??
I | se
4 (x|3sxs3) P

Higher Order Assessment Task:

ropt = =2 ,
. ) : I

3. {1+ /37, 1% 739} |

4. x = -4i; » = 4i :

e fag 42}
X




UNIT VII - SOLVING EQUATIONS OF HIGHER DEGREE

PURPOSE

" Polynomfals of higher degree are studied in order that equations not readily
factorable can be solved. ,
OVERVIEW
The procedures for FactoFing and solving quadratic equations are extendsd.
Analytical methods are used to solve higher degree-equations over the complex
number system.

SUGGESTIONS TO THE TEAGHER | S

In the objectives, the term "synthatic division" is used if the usual process
. raquires factoring; the term "synthetic substitution” is used if the process

involves finding roots of an equation and values of a function.

It is important that the student understand the Remainder Th .orem, the Factor

Theorem; and the relationmship between the degree of-the polynomial equation

‘and the number of complex roots of the equation.

[

The ‘enrichment for the unit includes Descartes' Rule of Signs, upper and lower

bounds of real roots, graphing of functions of higher degree, and estimating -
real zeros of a function. : .

)

Compater Applicarions: Algebra 2 and Trigonomotry, Deleiani (1978), bp. 17,
: 322, 326; algebra 2 and Trigonometry, Doleiani (1980),

PP- 325; 331, 334; Algebra Two with Trigonometry, Foster,
P. 171; Computer Prograsming and the BASIC Language,
Golden,. pp. 30, 66, 171-179; Algebra Two and -
Irigonometry, Keedy, p. 475; Using Advanced Algebra,
Travers, p. 498,

4n entire chapter of BASIC BASIC, by James S. Coan, is devoird to solving ,
polynomial equations; developing programs for determining integ-al roots, resl

roots, and finally complex roots (pp. 148-157).
The time 'allocation for this unit is approximately ten days.

VOCABULARY:

synthetic division
syanthetig,substitution

zeros of a function = S ]
'd’e'p'részéé'd polynomial Yreduced polynomial)

A}

SR S

o 162




{NIf VIT - SOLVING EQUATIONS OF HIGHER DEGREE
PERFORUANGE OBJECTIVES it R :
1. Use synthetic division to determine the quotient and remainder when a
polynomial is divided by x - a.
2. Use synthetic substitution to determine the value of a Q}Véh paiiﬁamiai

functions

. T _ R S
‘3. Use synthetic substitution to détermine which given numbers are roots of
a polynomial equation. : ‘

4: Use synthetic-division to determine which given binomials are factory of
a polynomial expression. ,

5. 1ist'all possible rational roots of a glven integral polynomial equatior

by determine p/q, where p 1s an integral factor of the comstant term g

and q-is a2n integral factor of the leading coefficient. (Rational Root
-Theorem) o - :
6.  Use the Rational Root Theorem and synthetic substitution to determine all

rational roots of an equation with integral coefficients.

7: Use. synthetic substitution and depressed polynomials to determine all

rooEé'éf;é,§61Yﬁéﬁiél equation.

8. Given at least cme complax root of a polynomial equation; identify the other
" complex root. o L

ENRICHMENT -
1. Use Descartes' Rule of Signs to determine the number of real roots possible

2, ﬁééﬂﬁé§§§f€§§i Rule of Signs to determine the nature of the roots of a given
polynomial equation. - :

3. Determine the upper and lower bounds for the real roots of ‘a given
polynomial equation.
4. Use synthetic substitution to graph a polynomial function gver the set of

real numbers-and estimate any real zeros:
'VOCABUIARY
synthetic division
synthetic substitution
zeros of a fugetiom = - ¢
depressed polyunomial (reduced polynomial).




CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEXTS

UNIT VIT - §

OLYING EQUATIONS OF HIGHER DEGREE

OBJECTIVE

Dolciani
(1973)

Dolciani.
(1978)

Dolctani| F

(1980)

r | Keedy
(1978)

Payne

(1977)

Sobel
(1977)

Sorgenfrey

{1973)

“Travers

527-529

318-321

3272330

125<128.

462-463

71

339-342

- 195:197

§80-481 .

527-519

s15-317

322-324

251-253

17

64

B9
255-257

§83-485

52§-531

319-321

-

260262

6465

198-199

529-532

1319321

257-259

466-467

039-342
344-346

165-199

155-258

265-267

261-261;

254-256

57147

/

25-276

61z |

255-259

320-321

261264

254256

|

975276

487-492

532-533

320-321

257-259

4N

198-199

{34497

01

323-324

257-259

467-469

'300-311

§94+497

ERIC

Full Tt Provided by ERIC.

oy’

—r



CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEXTS

L.

UIT VY - SOLVING EQUATIONS OF WIHER :DEGREE

3
mad

OBJECTIVE,

Doleiani
(1973)

boledani
(1978)

Doleiant
{1980)

Foster
(1979)

Keedy
(1978)

Payne
(1977)

Sobel
(1977)

Sorger rey
(1979)

Travers
(1978)

“ENRICHMENT

535-537

258

- .-

347-348

535-537

260+262

--- -

r-3h

541-542

537-541

—

259

348-349

325-326

264-266

ERIC

Full Tt Provided by ERIC.

Jrd
o
U

)|

Pk W

422425




PERFORMANCE OBJECTIVE VII-1

Use synthetic division to determine the éﬁ@Eiééﬁ,éﬁa . ,

remainder when a polynomial is divided by x - a:

1. fsé synthetic division to detzymine the quotient and the remainder; when

3x

&l

= 13x® + 9x® ¥ 11x - 6 i% divided by x - 3.
2. Use synthetic division to determine tle quotient and the remainder; when
x* - 10x® + 5x - 1 is divided by = + 5.

‘ 3. Use synthetic division to detwrmine the quotient and the remainder, when
3x* + 2x? - %% + 5% ~ 1 is divided by x ~ V2.
‘4. Use synthetic division to determine the quotient zrid the remainder, when

22% = x%F 5x = 1 is divided by x + 24.

5. Use synthetic division to determine the quotient and the remairder; when

2" + 2%x% - 152% - 5% -1 is divided by x - (3 + 1):

PERFORMANCE OBJECTIVE VII=2 -

?

a

Use synthetic substitution to determiné the valie
of a given polynomial functien.

Iy
~

1. If Pix) = 2%% - 5x°°% 7x% = 10x + 3, determine P(=3) and P{5) by using
synthetic substitution.

2. If Plxi = x° + z§?1+ 6, determine B(-1) and B(-10) by gsing synthetic
substitution. ' |

3. If P(x) = x + 3x? + 5, determine P(2) and P(-2) by using synthetis

substitution.

4. If P(x) = 3k’ = 16x? ¥17x - 4, determine P(3) and P(4) by using synthetic
substitution. .

viI-5




PERFORMANCE OBJECTIVE VII-3 =,

Use synthetxc Shnstitution to determlne whici given numbers are roots

of a polynomial equation.

1. Use synthetic substitution to determine which of the numbers 3; -1; %u 3
are roots of the equation 2x° = 3x? = 1lx + 6 = 0.

2. Use synthetlc substitution to determine which of the numbers -2, -1, I, 2
are roots of the equation S + 32 - 2x - 6 s

3. Use synthetic substitution to determine whlch of the numbers -3, -2, -1, 1,

2 are roots of the equation 3x? = x? - 20x - 12 = O.
4. usa synthetic substitution to determine which of the numbers ¥3; v2;

=/3, =/3 are roots of the equation x® + 2x* = 3x - 6 = O.

PERFORMANCE OBJECTIVE VII-4

Y| Use synthetlc d1v151on to determine which given

hinom:.als are factors of a polyq?ﬁxai expression:

;
1. Use synthetic division to determine which of the binomials (x + 2);

1), (x - 2) and (x - 5) are factors of the polyromial

%
2%x% = 7% .+ 6.

_ I “; - — R . o . o _ .
3. .Use synthetic division to determine which of the binomials (x, + 3}, (x - 2),

-
x

n

(x + 1), and (x - 1) are factors of the polynomial x’ -3%2 Fx - 3.

3. Use synthetic division to determine which of ghe binomi&ié (x - 3); (x - 2),
(x ¥ 1), and (% + 3) are factors of the pb%?ﬁbmiéi £ - % - 11x? + 9x + 18.

4. Use synthetic division to determine, which of the binomials (x ~ v,

x +VT); (x - /?7 , and. (x +\/53 are factors of the polynomial

x' + ax’ + 3 - 8x - 10.




?Eﬁ?dﬁﬁﬁﬂeé OBJECTIVE VYII-5

equation by determining

cbhsgaﬁ*

q' where p is an in*egrat factor of the

térm éﬂé a is ‘an iﬁtégral factor of the leading

e 3 —
4. :ist all possible rationai roots of the equation X’ - 2x° + dx + 12 =

_ . NS . - .n - 1 . 2 _ -
2. @dst all possikle rational roots of the equation 22? + 23 + 9% =~ 8x - 24
3. List all possible rational roots of the equation 4x° - 2x> = x + 16 = O.
PERFORMANCE OBJECTIVE VII-6 ' .

Use the Rational Rc,t THeorem and synthetlc substltution to determlne
all ratlonal roots of an eguation with integral coeff1c1ents.

%

¢

BT

;
S/

Use the Rational Root Thaorem and synthetic division to determine all

rati&%ii roots of the
Use the Rational Root
rational roots of the
Use the Rational Root
rational roots of the
Use the Rational Root

rational roots of the

Bquation 4x® ¥ 28x% = 31x + 8 = 0.

Theoren and S§ﬁﬁﬁéﬁié aiViSibﬁ;ﬁé determine ail
equation x* + 9x’ + 11x? - 21x = 0

Theorem and synthetic division to determine all
equation 6x® - 2x® - 76x - 48 - 0.

Theorem and SYﬁtﬁétié division to determine all

equation 2x® - x? - 6x + 3 = 0;

VII-7

168
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PERFORMANCE ODJECTIVE VII-8

- ,
. - !

e

dtven at least onhe complex foot of & polynomial equation with

real coctficients, identify the other comp lex zero.

[

u

| S

.

4f 1 4+ 1 isa root of the equation 2x°

number is alse a root?

= 3x* ¥ 2x + 2 = 0, what other

a) -1+4

v

£ 1 i 11 is one rost i the equation x* - 3x’ ¥ éx’ ¥ 2x = 60 = 0,
§téﬁé otie other compiex rnot:: |

1¢ 3i and 1 - 21 ure roots of an equation of degree four, what are they
othet £oots? | g
1f 3 + i is a root of the equation x' - Bx' + lx’ = 2ax + 40 = 0, what
other number is also a root?

a) 3-14

9_‘:

L
[N )
+
[



[+Y

)

PERFORMANCE OBJECTIVE VIi-? .

¢

tise synthetic substitution and depressed polynomials to d%\ermine
aii roots of a polynomial equation.

r,, .
4

1. Use synchetic substitution and depressed polyncmlals to determine

all roves of the polynomlal x? = 5 é .0.

”,

2. Use synthetlc suhstltutlon and depressed polynomlals to determine
o hy 4 A o ¢
all roots of the polynomial x* + 2x? - 11x? - 6x + 24 = 0.

3. Use synthetic substitution and depressed polynomials to-determine

’ %

all roots of the polynomial 4x® + 28x° - 31x + 8 = O.
4. Use synthetic substitution and depressed polynomials to determine

all roots of the polynomial: 2x* - 17x° + S8x% - 77x + 26 = O.

v



\\:f . . <
¢
Enm“émm’"*ii;f 1 - o ' -
Use Descartes' Rule of Signs to determine the number of ]
real roots possible in a‘'given polynomial equatxon. . ' 4 :
1: Use DescartestRule of Signs to determine the nutiber of positive real

v

roots possible in the equation x* + 3%’ + 2 +5x + 7= 0. |

a) zero é o d) threé ;
b) dne ) four 7 g
& wo £) five

Use Descartes'PRule of Signs tc determine the: nuuber of negative real roots

ﬁéééiﬁie in the equation x5 ¥ 325 + 2% +5x+ 7 = 0.

a) zers: n ' di thzee - ;
: _ > :

b) one. e). four I

gy twd ; o £) five

jse Descartas' Rulé of Signs -to determine the number cf positive real roots

possibie in the equation x® + 5x* - 3x° ¢ 5x2 + 2% = 7 =

a) zero ' d) three -
b) one f e) four

3_¢th¥ ‘ £) Eive )
Use Descartes' Rule of §igﬁs to determxne the number of negative real roots
@%ﬁk}nmewudmxs+ﬁ-;-x+7=m
a) zero , d) three '
b) one 1 e) four . '
& o ) five )

&
/ VII-10



ENRICHMENT 2

given polynomtai equation.

.

1. Use Descartes'

-

Rale of Signs to determine the maturg of the roots of

x4 #2x3 - 3x2 - x + 8 = 0, ’
Positive [ Negative Imaginary
: __ Reatl « . Reat :
- /
L]
2. Use Descartes' Rule of Signs to determine the nature ofy the roots of
o - _ K AN
2x% - 3x3 + x% - 4x+ 6 =0,
~ Positive Negative | “Imaginary
: . Real Real
| v
|
P \

3. Use Descartes'

3%5 = 23 + 22 -9 =0,

.

Rule of Signs to determine ‘the nature of the roots of

Posirive Negative Imaginary.
Real Reatl
! B ‘ ' '
¢
i Vii-it



ESRICHMENT 3

g I
bbgcrminc tha 9gper and lower bounds for the real”roots of a given
s polynomial equdtion. 7
e :
' 5
1. Dotermime the upper and lcwer bounds for the real roots of
X"+ 2x3 - Ix2 - x* 8 = 6
3 A ‘ S
' 20 - .- _ : . R
2. Decermine the ﬁpper and iaﬁéf bounds for the real roots of
2%% - 33+ x2 - bx ¥ 6= 0, ! -
R Y
3. Determine the upper and lower bounds for the real roots of o
3x5 - 2x3 % 2 =9 =0. 7
- 7 ”
FXRICHMENT & ' !
4 - . [ e . o -
Use synthetic substitut:an to graph a polynomial function over the set
of teal rumbers and estimate any real zeros.
\ & ’
1;\ Use synthetic subst'tution to graph P(x) and estimate the real zeros.
P(x) = %% ¥ 2x% = S5k - 6
2. Use synthetic substitution to graph P(x) and estimate the real zeros.
v ' > o "
P(t)sx-3x3+2x-x+3
3. Use synthetic substitution to graph P(x) and estimate thé real zero
) ! o '
. between O"and 1. -
P(x) = x3‘,-'_5x2 + 6x -1
. ] J ~ ; ‘Q
] s :
i 2| s VII-12 .

lz\
e
~3
(PO}




¥ ANSWERS
vii-1
1. Quotient: (3x°
§emain§ér 6,.
2.4 Quotient: (x’
, remainder 349
3. dﬁétientiixi + jﬁ 3
) (5+23) x % (9 %5 V5]
‘ remainder 8 i+ 9
0 K+ @72 (-5 - adyx +
(=3 + 10i); remainder (19 + 6i)
5. Quotient: 2x° + (8 +%2i)x?
(7 + 24i)x + (2 + 294)
remainder (-24 + 149i)
L vII=2 .
1. P(=3) = 393
B(5) = 753
. 2. P(-1) = i \
P(-10) = =794
3. P(2) = 33
P(~2) ; 33
. 7&; 5(%5 =0
s L m o
B(4) = 0
O

|UNIT VII - SOLVING EQUATIONS OF HIGHER DEGREE

+2) %2 &

174

~ Solution set:

Solution set: {3,

Solution set:

Solution set:

VITeh,
TN

1.

2.

ViI-13

The only factor is (x - 2)

None are factors

All are factors
All a

N
The factors: are

(x + V3)

tx = v3) ana

N
*1, %2, 3, =+4, *6,
O S 3
tl,. I;E’ +2, i35 -‘2‘:"

£12, +24
*i, E%g s 2, *4,

Solution set: {g) =g}

Solution set:
Solution set:

Solution set:

toz 1;

.f%é}--

. 1:‘,'
i

|

-3; -7}

Wit

; 4}

(30



® UMLT VTI - SGEVING EQUATIONS OF HIGHER DEGREE

ALOWERS (concinued)

Enrichment 3

V11=7 : ' '
l. ( 1' '2' 3t C - Upper Bound Lower Bound
2. {2, -a, el #3? -; . . 2 - =3
3. (§. -8} - 2 2 | ;i
T. i%, 2, 3 ¥ éi. 3 - 51} 3 5 _.)1
. |
\"6 . Enrichment & " S
wile L. ‘ !,
, i. |
T PR o *
A . 1
2. 1.-3i ‘ Z
)
3L =3i,.1 + 21 ' - ,
4T a /
&, inrkchmcnt 1l ;
i
L i .? !
./7( ; b, 3 o} ’ -7 :
‘W 1S e The zeros of, P(x) are -3; -1, 2.
b.a f , 2. A \"
ll - | N . e.A.r f {l
4.0 b. e '
. | , [ ./
}nrwchmcnt 2 : ; \i At }I :
o - ] ~ ) L 3R/ ’
| Positive Negative Imag%)nary : 2 j
) % — Real Resl ' » ——— - 7;_:;;,;;“..:
1'% 3 é ' g There are no real roots.
-0 2 2 5 | S
1 o - 0 4 e 4
i ) : L .
Se, b 0 0 I
2 0 2 ; 3
' i AL
R ; G
3 0 ? 2 “11. \G
,1 2 2 7roT
1 0 4 v _ L
: There is a root between 0 and 'l

(approximately 0.2).

1 ’ -
| N %

VII-14 3




- Formal definitions
though they are not Included a3z performance

¢« 7

UNIT VIII - CONIC szcrioﬁs

PURPOSE j
Conic sections unify the study of lines:and quadratic equations in ode variable
with the right circular cone, C : ' ~
OVERVIEW , "

The student is expected to graph

more than one variable.

SUGGESTIONS TO THE

Conic sections may

It is recommended that advanced s:udents

the equatious of each of the conic

eccentricity in determining ‘the eguations of

Computer Applications:

T b
VOUEBTLALY

conic se:tion

eircle

ellipse
parabola
hyperbola

directrix

focus (foci)

axis of syiretry

PERFORMANCE OBJECTIVES

1.

2. Given a quedratic relation defined by

a) Write it in X = a(y - R)Z +h

TEACHE& : F
be introdﬁééd

for the Lonic

and aralyze second degree open sentences in

by using exampiéé froﬁ the environment.
sections are. considered important, even
objectives.

demonstrate the procedure for deriving
The‘Enrichment intrcduces

conics. -

sections.

BASIC BASIC, Coan, pp. 114-123; Algebra Two with
"Irigenometyiy, Foster; pp. 198; 216' Computer Programming
in the BASIC Language,; Golden,; pp. 66-67, 95-97, 170;
Alzebra Two with Trigonometrz, Payne; p». 526-591

stlocation for this unit is approximately 20 days.

inverse variztion

combined variation

concavity
ASYMWpLoteas
minimum point
maximum point’
axis (axes)

e

> given the focus and d1rectrix.
.rt“7 4
x = ay? + by + ¢ or f(x) =

or £(x) = a(x - W2 + k form.

b) Betermine the axis of symmetry

- 4
4



1

c) ﬁetermine the coordinates of the vertex.

d) 1If the relation 13 a fanction, state the maximum or minimum value:

e) Sketch the graph of the relation. K _ ' SO .

Given & narrative problem involving the maximum or minimum value of a
. function, translate to an equation and solve. ~
4. Glven 1ts center and radius, determins the equation of a circle.
5. Sketch the graph of 'a relation in the Form (x - W2 + (3 = k) =12, °
6. Given the coordinates of the foci and the sum of the lengths of the focal
. radit, determxne the equation of the ellipse. - S
, g2 X2 ‘
7. Given an equation in the form —I'+ X? or g? + % 1, sketdh the
: . a - .
graph of the relation. . - . et T '
8. Given the coordinates of the foci and the abSolute valﬁe of the difference '
) .of .the focal radii determine the equation of the hyperbola
; o 2 ’ 2 -2
9. Given an equation in the form . Z_ =1 or - 53 = L sketch the graph
. 2 2 22 2
a b Soa B2
of the hyperbola. 0 . : R /
10. Given a quadratic equation cf the form sz + By2 4+ (z + Dy + E = 0: )
a) Identify the conic. , g . oo
B) Write the équation in standard form.
) State the aPpropriatg basic properties {féf Eﬁéféirégeg its radius and
cénter; for the paxabola; its vertex and . of 5Ym@§§?21,f9r the .
. ellipse; its x- and .y-intercepts and the i» aths of its major and minor
axes;. for the hyperbola; its intercépts and asymptotes)
T d) 'Sketch the graph
11, Graph the subsets of the plane defined By a quadratic inequality.
12, Sketch a hyperbola in the form xy = k, where k # 0,
%5, Given a narrative problem inVolving inverse variatton; translate to an
equation and solve.
14; Given a narrative problem involving joint or combined variatlons, translate
into an equation and solve.
ES;’RIcmmNT :

-~

Determine the equation for a conic, given the focus; directrix; and

cccentricity.

/

VIII=2

Iy
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C-XTITA T

(0SS PEFEREICE TO CEARENTEY USED AND/OR APPROVED TEXTS
- -] —

AT VIET - CONTC SECTIONS

OBJECTIVE

Talsiand
§(1973)

Bolclani
(1678)

Dolciant
(1980)

Foster
(1979)

Keedy
{1978

Payne
(1577}

(1977}

Sorgenfrey
(1973

Travers
(1978)

-y

309-312

341-343

350-353

117119

]
bk

367-368

171183
119082

TR
3%

31331

226-230

237-240

307-312

12318

192-194

L-408

215-130
136-368

981-082

335-342
362-365

330-333

269-218"
313-315

227-728

312-313

318319

03-205

404-406

213
-

228-230

176
179

339-343

71
176-278

06-308

339-340

38-350
|

020-222

429-431

156-361

288-289
291

8

310-31

306-308

W

348350

020-221

430-431

X
360

291

L

359-361

310-312

312315

3h4-347

353-356

,,,,,

§32-435

362- 366

292-296

36-369

312-315

3%

353356

031927

132-435

363-365

293-290

366-36¢

315-319

358-362

28231

36439

%9-971

300- 304

39372

315-318

349-350

358362

228231

436439

670371

301-104

369-372

320-323

10

306-318

{vigher Ocder 246; 351

340; 343

232234

431,435
G40; 444

3633365
3675572

LL L]

279-304
{0: 302

359-371

319;32]

124-307

115

Wl

301NN
A& RERIY




UNIT VIII - CONIC SECTIONS

CROSS REFERENCE 7i CURRENTLY USED AND/OR APPROVED TEXTS

Dolelani |Doleieni |Dolciani| Foster| keedy [Payne fSobel | Sorgenfrey | Travers
OBJECTIVE (1973) (1978) (1980) | (1579)y (1978} {(1977) | (1977) (1973) . (1978)

3 242-243 1; 363 0 | . b ]359-38L
11 306-308 - | 347; 352 |319-321 |206-209{ ~-- 383 |208-210 |362-365 299-301
112115 - . . : - —1166=369

330-332

12 319-321 ¢ 353 364 - |439-440 pr2-373 | --

13 . 1.319-323 | 353-356 | 363-367 |297-3C0 |415-417 P73-377 | -- 266-270  {332-333 |

1w | 319-323

354-356  1365-967 1297-300 | 415-617 B75-517 | == 266-270 333

ENRICIGIENT 337 - -- -- - SRR TS R

181




PERFORMANCE OBJECTIVE VIII-1

Determine the equation of & parabola, given the focus and dire:tvix.

- -
1. Determine the equatior of the parabola with focus (0, 2).and directrix
y = =10.

2. Determime th~ equation of the parabola with focus (-2, -1) and
directrix = = 2. ; ¢
3. Determine the equation of the parabola with fa=us (4, 3) and directrix

y = -4;
4. Determine the equation of the parabola with focus (6, -2) and

directrix ¥ = 6.

L

i
14
ANt
v




© PERFORMANCE OF ECTIVE VIII-2

Given a quadratic relation defined by x = ay? + by + ¢ or

? |

f(x) = ax’ + bx + ¢t
ey rite it inx=a -0 Fhor £6) =a (x - B2+ k form.
b) Dei.rmine the axis of symmetry. | *

c) Determine the coordinates of the vertex: .

d) 1f the relation is a functiom, state the maximum or minimum value

.e) Sketch the graph of the relation.

.i. Given the quadrartic relation defined by: =x 392430y + 68:

a) Write it inx =a (y = k)2 + h form:
b) Determine the axis of ¢ mmetry.
¢) Determine the coordinates of the vertex.

d) If the relation is a funczion, state the maximum oT minimun vajues.

Ty

e) Sketch the graph of the relation.

2. Gion rhe ;tic relation defined by £(x) 2% %2 - 6 x + 8
a) Welts te in £(x) 52 (x = B2 + k form
b) Determine the axis of symuetry.
¢} Determine the vocrdinates of the vertex. i
d) If the relation is a fuﬁgéiaﬁ; state the maximun or minimum value.

¢) Sketch the graph of the relatiom.

3. riven the quadratic relatiom defined by ?é; -2 y2 F 6y -7
a) Write it inx=a (¥ - E)é ¥ h form.
b) Determine the axis of symmetrys ™~
¢) Determine the coordinates of the vert~v.
4) 1If the rel~ .onm is « functica, stat wCimum or Lo Smum. -l
o) Sketch the grap’ ~ the relation.
VIII-6 B
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PERFORMANCE OBJECTIVE VIII-2 (Coutinued)

[}
-
N
-
[ ]

»ny
(4]

4. éi?éﬁ the quadratic relation defined by £(x) = =2 x°2

a) Write it in £(x) = a (x - h)? + k form.
b) Determine the axis of symmetry:
c) Determine the coordinates of the vertex. - <

If the relation is a function, state the maximum or minimum value.

65 Sketch the graph of the relatiom.

PERFORMANCE GBJECTIVF ViiI-3

Given a narrdtive prcblem involvidg the maximum or minimus value of a

function; translate tc on equation ind solve.

I: W. & G. Realty estimates that the month p'' in dollars from =

buildirg "x" stories high can be fourd by ¢ <2 %%+ 44 x. What

height building would give the company the most profit?
e e

2. From 3il pzirs of numbers whose difference is 40, determine the two whose
product is the least.

3. The Smith family a;ga 200 feet of fencing to héglééé their féézéﬁgﬁlét
yard. %hat are the dimensions and %ﬁé area of the largest pool with
a deck that can be built and erclosed by "this fencipg?

4. Dr. Helen West and her associates see 100 patients a day, and esch patient
pays $20.00 for the office visit: She estimates that the group will lose
four patierts for earn $1,07 increase iu the office fee:. Find the mostk

~n

VIII-7

- 184
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PERFORMANCE OBJECTINT WIil-4

31

K4

i, — mim T L Rt seeil . Cp— -
S PO S-S S ; o 5~
%.vaen its wirtex aed DEGEAS,; Hpiedwing ;he)équ&tibﬁ of & circle.

1. A circle hus center 2zt {0, 0) and a radius of 6; writegits equation.
3. A circle has its center at the origin and its radius equals 7; write
H
its equation,

3. A circle has its center at (-5; 7) and its radius equals 5; write its
equation . | S
\

~ e - - - - o - e
4. A circle has its center at (-1, -4) and its radius equals Y3; write; -

PERFORMANCE OBJECTZVE VIII-5

Sketch the grapn of a relation in the form f{x - P F iy -k s

, ) i . -
1. sketch-the graph of x® + y? = 25.

2. ske' & the graph of (x - 2)2 + y* = 16.

H

3. Sketch the graph of (x + )2 + (y = 2% = 9. J

4. sketch the graph of (x - 4)2 + (v + 3)% = 4. ;

. VIII-8

185




PERFORMANCE OBJECTIVE VIII-6

H

f Ziwyn the coordinates of the foci and the sum of the lengths of the

-
I

| ¢acal radii; determime the equation of the-ellipse:

“*

IR
11

1. Determine the equation of thie ellipse which has (3,0) and (=3,0)

coordinates of its focl and 12 as the sum of the focal radii.

2. Determine the equation of the ellipse which has (0,5) and (0,-5) as

coordinates of its foci and 20 as the sum of its focal radii;

o
w

3. Determlne the equation of the ellipse which has (0,4) and ( ,-4)

coordinates of its focl and 16 as the sum of its focal radii.

4: Determine the equation of the ellipse which has (7,0) and (-7,0) as

coordinates of its foci and 18 as the sim of its focal radii.

' HIGHER OPDER ASSESSMENT TASK
5. Demonstrate the prorsdure for deriving tie equation of the ellipse which
has (c,0) and (-c,d) as cooruingtes cf its foci and 2a as the sum of its

focal radii.

VELL-9
; 186
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PERFORMANCE OBJECTIVE VIII-7

e o X% _ gl oyt oxr
Given an equation in the form =, + B2 = ler = + =
a a

graph of the retatiom.

LY
|
N
LN
e
.
<

R . - .- . - ”( .
N 1. Sketch the graph of i

M
HJ‘

j 2. sketch the grag- '

3. Sketch the graj: ! % +

#Pﬁl}h?ﬁ 0]

o3

S T S T
4. skatch the graph of f%f + gg' =1

PFRFORMANCE OBJECTIVE VII.-8 ’

Given the coordinates of the foci and the absolute value of the difference |
. o

of the focal radii; determine the equation of the hyperbola. ; N

1. Determine the equation of rhe hyperbola which has (0,5) amd (0,-6) as
t& o o ,7: Nt
coordinates of its foci, and 6 as the: absolute value of the difference

of the focal radii: y

Determine the equation of the hyperbola which has (0,7) and (0,-7) as

- I _ - - - ,’,} - — R - -
coorcdinates of its foci; ard 12 as the absolute value of the difference

VIIZ-10




3. ‘E%términe the equation of " ~:::-hola which has (5,0) and {=5,0) as
coordinates of its focl and & as the abdsolute value of the differeuce
- of the focal vadii.
4: Determine the equation of the hyparbola which bsa (3,7, ara (-3,0) as
coordinates of its foci and ‘4 as the absolute vaiue o: il.: difference of

rd

its focal radii. '
HIGHER ORDER ASSESSMENT TASK
J. Demonstrate the procedure for deriving the equation of th'g hyperbola which
has (c,0) and (-c,0) as coordinates of its focl and 2a as the absolute

value of the difference of its fscal radif.

' PERFORMANCE OBJECTIVE VIII-9

Given an equation in the form 2y = {,= 1 or Iy - £ =1, sketch the

o

]
graph of the hyperbola: , - J

1. Sketch the graph of LA

2. Skatch the graph of

3. Sketch the graph of &= - i- = 1. 2

(%]} { [ ad i £&H
m‘xmw mnqr.‘b:
o Y
.b”t
il
H




PERFORMANCE OBJECTIVE VIII-10

Given a quadratic equation in the form Ax? + By? + Cx + Dy + E = O:

a) Identify the, conic: ;
b) Write the equation in standard form. : ,
c) state the £§§Eagfiaéé basic properties .’
(for the circle, its radius ahd center; .for the parabola,
its vertex and axis of symmetry, for the ellipse, its x and ¥y
intercepts and the lengt: of its major and minor axes; for
‘'the hyperbola, its inter.spts, and asymptotes).

aj sketch the graph.

E7 — v
- 1
.

part i: Hatch each of the sg..tioas 1 - 12 with the nade of its graph:
a) 1line b) circla <) parabola d) ellipse e) hyperbola
1noax-y-3=0 | : '

3. x* - 10k -y + 28 =0

W
b
!

o

4. %2 +y - 49 =20

=y +28=0

41

oY

F
{

Viii-i2 184
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PERFORMANCE OBJECTIVE VITI<10 (continied)
13, ax? 392 - Bx -6y =5 =0
14, x% - 242 - 4x - 6y = ©

15 ‘2x? » 2y? + 4y - 4x - 9 = O

Part B

For numbers 3, 7, 8, 9. and 12 of Part A:

a) Write the equat: “n i c*andard form.
AN b) State t.-©  zic ‘~viperties (for the circle, its radius and
ceater; for the parabola, its vertex and axis of symmetry]

-
’

for the ellipse, its x and y intercepts and the lengths of

its major and minor axes; for the hyperbold, its inte-iepts
1

and asymptotes) .
c) gketch the graph.
For each higher order assessment task (13, 14, and 15): -

a) Write the ééuatiah in standard form.

b) State the basic properties (for the circlé; its radius and center:
for the elliprs; its center, lengths :f its major and minor axes,
coordinates of the endpoints of major and minor axes; fov the
hyperbola; its center, the iengths of its transverse and conjugate
sxes; the coordinates of the andsoircs of the transverse and
conjugite zxes).

¢) sketzh the praph.

e
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. ] o -

- Graph the subsets of the plane defined by a quadratic inequality.

1. Graph the inequality y > x* - 4
3. Graph the inequality 9x° < 4.°S 36.

3.2 ¢ (y + 22> 25,

3. Graph the inequality (x

4. Graph the inequality x* - 4y’2 16.

PERFORMANCE .OBJECTIVE ¥IfI-12 ‘\\&

Skatch a hyperbolc in the form Xy = K; where k £ C.

1. Sketch the function %y = 6.
2. Sketch the function ky = -4:
3: Sketch-the fanction xy- = =

191
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PERFORMANCE OBJECTIVE VIII-13
Given a narrative problem involving inverse variation,
translate to an equation and solve:

1. ff x varies inversely as yéaﬁa %x = 3 when y is 8, £ind y when % is 4.

2. 1fy varies inversely as x, and y ie~3 when x is 9, find x when y.is 9.
. 3. The rates of two meshed gear wheels are inversely proportional to the
‘diameter of the wheels. If one wheel has a aia$é£é£ éf 6 iﬁéﬁéé and

revolves at 750 r.p.m., at what rate does the other wheel revolve, if

£t has a diameter. of 1¢;ineh§s€/ E -
4. The amount of light falling on a given spot is inversely proportional
" . to the square of the distance between the spot and the source of the
light. If the spot is 8 lumens when the sotirce is 30 feet away; how
-much 1ight falls on the spot when the Source of the light is 15 feet

away?

P

i

o S | VIII-15 .




PERL( RbAWV™ JBIECTIVE:VIII-13

— s —— - —iam

Giver -+ .ic.xative problem ‘involving joint or combined
variations, transiate into an equation and soilve.

_ : L _ o S A o .

1. If x vcr.es jointly 25 y and as the square of z,fand x = 48 when y
G- . ) . g

and z = 2, determine % sthen y = 6 and 2z = 3.

]
(VD

2. 1If x varies directly as the square of y and inversely as z, and if x

£
]l
N

when vy = 3 and * = 27 determine x when y = 2 and z = 24

the square of the velocity (V) and inversely as the radius (r) of the
pipe: If the pressure is 75 pounds when the velocity is 5 and the
radius is 2, determine the pressure when the velocity is 6 and the
radius is 4. ;

4. The volume (v) of a right circular cote varies directiy.asvthe'prcauct
of the fqaiﬁs (£} scuared and the height (h). .If the volume is 432 cu.
cm when the radius is 4 cm and the height is 9 cm, determine the:radius
when the volume is 972 cu. cm and the height remains at 9 cm.

3

A

VIII-16




ENRICHMENT |

- N

-~

.Determine th: :quation for a conic; given the focus, directrix,

and eccentrici . - : =

1. Determine the equation of the conig with focus (1;0); directrix x = 4;.

&
and eccentricity e = %.f . .
~ 2. Determine the equation of the conic with Focus (1,4), directrix x = 8,
and eccentricity e = % . : T
3: Deter@iig the equation ofthe conic with focus (6,1),directrix x = 7,
R S | . - ,
and eccentricity e 7 F % | :
4. Determine the equation of the conic with focus (0,= /3), .
directrix y = :;Es , and &ccentricity e =¥/3 .
o ‘ <
B
]
7 - -




UNIT VIII = CONIC SECTIONS

ANSWERS
Bl q
VIII-1 4
1 E——,i—,,—xi - 4 m :
y 274 .
_ :1,, i :
2. x=-gy+1)
3 wy=f(x-4)2+2
3
4: = -71 f,' S
Y Jex - 6% +2
v
VIII-2
Clooa) x=3(y+5H2 -7
5) 9: :s
S i
c) (=7
d) Not a function
e)
Ny T
A N X’
AZENE= =
l éﬂkf;'i IBNE T
,— N [ Al ds ;-P,,-if,B,ﬁEVﬂ;y
VR Maix T T 1]
7 \

c) (1, 5)

d) Minimum value =

]
[y

195

v

- ' . yiiz-18’




UNIT VIII - CONIC SECTIONS

VIII-2 (continued) = ; -/

2. e) _. . e

L
——
!

-y
L
o

A

14 ¥4 d

A
<
vl
F
4
|
™~
¢l
™
2.
/|

R/

NS P——
A o= shifetls ‘
R S
= = =
= > vl MER TIE ¢
P -

\Z-l T 71-
, MK

. . . S "]

A B _'_vx'ﬁ-m 196
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.UNTT VIII = CONIC SECTIONS

ANSWERS , ‘ - 7
,,,,, s 1. x* + y* = 36 ’

i o s 2. x* +y® =49
a) flx} = “2(x + 3)2 -4 SRR AR AR

) x= -3 0 ' 4. (x+ 1?4+ (y+2a)?=3
x = "3 '

& 3, AL o -5

67,

it
’
o
[
|
|
rn
R ik

d) Maximum value

N

7t - TGl 1 G5
- (SR TR y K:' : - .

Szl
Ll
.ﬂ

N

N

T n 47 - ‘szc)

v L&
S

. 1l stories | I o 3

2. 20; ~20 . - AL L

. , , /

-
74 &\ 1

o=

3. 50' % 50'; 2500 sq. ft. :

4. $27.50 S

A

r
~
T
T
1 b '
\"U.»M[ ~|
~
v
Ky
e
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ANSWERS

. VIII -6

F'P + FP = 2a
x+c)2 + y2 + /(x-c)2 + y2 = 29
7 (x¥c)? + y2 = 23 = J(x-0)2 + 72
(x+tc)2 + 2=
182 = 48 V(x-c)Z + y2 + (x-c)2 + y2
x2 ¥ 2xc ¥ ¢ ¥ y2
4a2 - 4a/(x - )12 + y2 + x2 - zxc + 2 + y?
axc - 422 = a Vtx=c)% + y?
, :,;,T?
; 2-xc=a/ixc)2 +y
. :

3% - a2e2 = a2x2 - x2c2 % azy?

' a2(a - ¢2) = x2(a? = c?) + a’y?

LU

= 2a2xc ¥ x2¢2 = a2ix? = 2xc + ¢? + ¥?)
+

+ x2c2 = a2x? - 2a’xc + a’c? ® aly

2

CVIII-21

198
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UNIT VIII

MCX)
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, ' UNIT VIII = CONIC SECTIONS -
. o
ANSWERS ,
VIII - 8 . \
s R S '
P AN S .
1. &= 1 o
o2 %2 .
S S S R I
Tyt
2 .2
3. XD LYz ”
3 1g st “
2 g2
X =
4 7 - 5=1 . .
: s
5.
< »
-
A
|pF' - PF| = 2a
CELEER% T T = 2a
/ix+tc 2 +g2 = 2a+7/(x-c)? +y° ,
(x+ )2 +y2=4a2 +da/x-o)?+ kAl +y2
x2\¢ 2xc ¥ 2 ¥ y2 = 422 " 4a/(x - o) +.%° = 2xc + c* + Y
axc - 4a2 = 4a V(x - c)2 + ¥?

xc - a2 =adlx-c?2+ y*
«2c2 2 b 2% = 2202 - me 4 o2
Rccc - 2xca® + a’ = a“(x 2xc + c? ¥ v?) o
hd . - NOTE ;
x2c2 - 2%xca? + a® = a?x? - 2ga? + a%c? + a%y? cs i
22c? = a2x2 - a’y? = a22 - a% .
x2(c2 = a2y = .4y2 = al(c? - ad) 2 g
. (=} -~
izﬁz - aziz = a2b2 v L
) ) let
,,é ’,’é _ -
X= . ¥= Z _
eelie %:z =1 ' c? -.a?
R _. VITI-23 ¢

it

wr
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% ©© UNIT VIII - CONIC SECTIONS
ANSWERS . | . vIII-10

VI - 9 : ‘ ' part A

SRR P 1. B)
! k q b4 : 2. a)
J— \ N V 5 | . - -
TN 3.7 @)
o o B YR L4 N \ g
Y TV 1 4. b)
HERE EENEE 1 L

¢ i ' 5. <)

T T S\Y : ‘
f'/;- 8] \\ ' 6; a)
¥ 3 ; \'\' _—i C o . | - s \
T T S 7. &)

[ PCY
L

A7

T2 12 <)

o7 N T —— {L
- e
L;i "3‘ —\ ~ - - —7
e . r o ‘-
AT e TR
>t o
i L3
4. v
i _
| - i —
Tl e ) [7?5"’(’
— ] L
<4 £ ~
— ——F — 1
B =t R EEE % X
= =t - B —
o i ; k]
a
S 1 f !

VII124 5
». - 201




_ ANSWEFS

VIII-10 (continued)

Part B

3.

a) y=(x-5f +3

" UNIT VIII

b) vertex (5, 3) axis of

,ﬁ'éymy’f etry x = §

c)
T e
RUN NS
3 ‘ ,
-
] ~§7§ﬁ5;
¥jz 40
3 7 :
'_ T

- é) _ = -
2 T T L1 ]
A I I CRy o
B ] | -

¢

~

€ONIC SECTIONS

.8, 7 o
%2 + y2 = 16
(0; 0); radius 4

=)
G 7 T T
RN

a)

b) -

ci

L
/] N

|

i
i

ué.h-
&
P o 1
L<
]

N

12, o

i

a) x =7y -4’ =3
bl vertex (-3, 4) axis of symmetry

ysa
S

Y

c)

| o

IR Ply !

?7

fi

g 1N

Tl T

il

ok
1

ﬁ - -
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ANSWERS.

VIII-10B (continued)

13.

14..

b)

a)

.bj

_ 332
a) ii&::iil;

.

(2, ~2); end pts.. conjugate axis

UNIT VIIT = CONIC SECTIONS

= e = 132
] {x - 1)° _ 1
center (1, 1); length major axis 4;
length of minor axis 2 V3 ; 5
end pts. major axis (1, ~1), (1, 3)

end pts: minor axis (2:7; 1) (.7, 1)

center (2; ~1.5); length transverse

axis 1; length of conjugate axis V2; -

end pts. trénsveféé axis (2, ‘ii;f

[

_ 4
J - = - ,_k._q,_._ e

L T T
(2:7; ~"1.5); 1.3, "L.5} r:}i ¥
to ‘ —— T




UNIT VIII - CONIC SECTIONS
R PO , - T
ANSWERS : \ ;
VIII-10B (Continued)
- : 7 <
15, ' ,
a) (x - 1)2 +¢y+152=l§. : / F
b) center (1, ~1); radius 32-6-
| c)
- 7; | ] N
Fa

1
> ool

N }7 — <
L
o “ 7
j
) T
7
u :
~ . . 204
‘VIII-27
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e R . UNIT VIII - CONIC SECTIONS

ANSWERS
-VIII-11 .
s TF T 4. . '
1. , 'y i : _
W Hr ([ - 1 : R B
___.ii ) ;!::
1 - e _
v 7 e N C 7
. : 5 - xt - — 4
p— 3 y — A\ ~ < A -
- ST NS . Vb, Rt gl oVA
jid = S~ =
7 3 - — - I~ X
4 ?* .;: —ty L =4 ™~ N\
VEY LN =71 $3
=~ o= W \\s
, 7
ik ’
2. ; 3
S g ¥ ) _5)
: X L
IS 12 1520
A Ri | SEp cems - -
M N j VIII-12 P
h 1t - A ' i-
3 /(‘91-3 ° 3
1 A T 1l
3. ' ¥ /T s
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l || D | " S NS .
= ERAF PR { Y '
+ el =L‘~ti X
; T S S AU S S S S S S O, S S U O, S S S
. AR : - e
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v~ UNIT VIII = CONIC SECTIONS
— ! o .
ANSWERS , , \ o™
,,,,,,,, — - : — - l . ‘, P (/
VIII-12 (continued) . : viII-13
- L 1. xy =24 =14y; 6
a1 i T o S e - L=
T ! ?r ' 2. x*y = 233 = x%9; 33 &
Ly T 3. (6) 750 = 4500 = 10x; 450 r.p.m.
114 : 4; 8(30)% = 7200 = (15)2x; 32 lumens
£ 1V - ; . .
== ' i VIII-14 '
N LY =i . - :
| LT e 2 1. x = 216
j _ .
! | : 711,'.—‘*1\1 2. x=1
T 17 o
_ 3 - 3. p= 54
y “
- Al 4. 6 =7rx
3. -
Enrichment -
' - I = L A
. 1. 3x2 +3y?2 -12=0 or
3 = ,
-2 52
x y
v -+ = =
. 4 3 \1 _
= (N . o
Y= X ‘ 2. 5x% - ay? - 136k + 32y + 506
I A\ B
: 3: 3x2 +4y? =34x -8y +99 =0
- . 2y2 =x2 -2: = 0 or
AR _ -;_’;_2 = 1
z.
4, B ;
Vs
Pl ,, “;’z.‘;"i
S D
MY gy
LN, ’
WK | ‘
P, | 9
4 7?’;‘ - ’ = ~
OBCA ¢
] e
] .
1
1 | A2 |-
| VIIE-29 | =
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HNIT IX - SYSTEMS OF OPEN SENTENCES . o

?iii(ébéﬁ

This undt extends the concepts and procedures iearmed in Algebra 1 to solve

problems that contain systems of open sentences:

OVERVIEW ' .

~ This unit develops ‘the student's skill ik solving linear and quadratic opeu

A\l

sentences, using graphical and algebraic me thods,; . .

- Some pérfdrmn' mance -objectives contain more than four assessment measures. Those

items that best suit instructional needs may be selected.

SUGGESTIONS TO THE TEACHER  * %‘L o | ,

Computer Applications: BASIC BASIC, Coan, pp. 182 186 Algebra 2 and
- ? "rigonome*gz Dolciani (1978), pp. 123, 135;

%_ggbra Two with Trigonometry, Foster, p. 79;

—— N ' omputer Programmtng_;nﬁtheABASIchagguage, Galden,
- : pp. 96, 170, 211 (#42), 213. (#55): i

s\

Irigcnometry, Keedy, pp..123, 155; and Algebta Twe with

: T v, Payte, pp. 522=524.

The time allocation for this umit is 15 days. © )
,,77,7,77,7§ |
system of equations L ‘ ) v
linear-quadratic systems of equations ) . N
qua&f@@ié:ﬁ@i@f&Eic systems of equations oK ,
ordered triple . . -
octant )

&

ENTERING PERFORMANCE OBJECTIVES

1. Graph a pair of linear equations to determine the solution set:

2. Solve a system of linear equatioms in two variables using the addition
"wathod. ‘ Y

3. Solva a system of linear equations in two variables nsing the substitution

mathod;



UNIT IX -’-{SYSTKMS OF -OPEN SENTENCES

DIAGNOSTIC TEST KEYED TO ENTERING PERFORMANCE OBJECTIVES

1:

 2x -5y =1

x=2y+1

Graph the following pair of equations on the é;ﬁé Cartesian cbcéainéié
aystem: 2K F ¥ = 6 - |
 x-y=-3
wri;a_ehé point of intersection as an ordered pair.
Use the aaaiticn'ﬁaﬁhsa t6 solve the system of equations:
d4x + 3y = -2 ' |
% -_§§ -7
Writs the solution as an ordered pair. .
Use the substitution method to solve the system of equations:

Y

e

a

~ . . ’ 'd

Write the solution as an ordered pair.




e
DIAGNOSTIC TEST

- HE

[

“_m_.‘.‘

¥

AN

i
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Hufr IX - SYSTEMS ef' ePEﬁ SENTENCES ’ ;

,?ﬁtfemmcs/fsg}cnvss L o . B
b Datermine the maximum number of poasible inuerseccion poin:s of the graph

. .
********** k

. of linear-quadraC1c and quadraCic-quadraCic systems of equactons. 7
- 2. .Détermine'Che solution set of a SYSCem of 1inear-quadr&cic equacians
using the: substitution method T , ] _

- L

3, ﬁéféfﬁiﬁe the solution set of a system of quadratic-quadracic equaCions‘

in two variabies using either théJsubsciCution or addicion method.
4. Given an ordered triple, construct the coordina:e box of che ‘point::

5. Given an equa:ion of a plane, construct that parc of the piane that is

. in the first octant. v : o
a~ H . ‘:
6. _DECermine "the solution set of a syscem of linear equaCions in three ‘
- var fbles.» . - . L
7. Determine the soluCian sec of ‘a system of linear inequalictes in two
variables by graphing. , P

- 8. Determine the solucion of a naféacive probiem invoiving a "system of open
sentences, ,

9. Graph the subsets of che plane defined by a sysCem of quadratic

inaqualiCtes.' .
N

ENRICHMENT

'Use Cramer's Rule to solve a system of linear equations ia three varlables:

-
T

13

o

>

A



UNIT IX - SYSTEMS OF OPEN SENTENCES
- " (ROSS REFERENCE 0 CURRENTLY USED AND/OR APEROVED TEKTS

_—— e %

OWECTIVE | Dolclanl | eictant | polelend [foster | Keedy | Payne. | Sobel | Sorgenfrey | Travers

A973) | o78) | (1980) |(1979) | (1o7@) { (WIm | 977y | -02973) | (1978)

] SRR P I VYN T ,,
1 Wl | 37| 68-370[235-27 | 48 | M8 Cf306-307 [573-380 | I%-336
) ’ A — 381 B g—-ﬁ
2 36-328  [958-361 | 370-373 Josg-239 has-47 b3ge [305-310 3psesm o {39139 |
3 DI |62364 | 30430 238239 ig=t49 | 362 306-310 {378-380 | 340342
".“_I ' 0105 | N T
'g; 4 09 |l | 19-2) - | - 2emsf - | e foieas
laf‘-_l. " : :
| 5o Vs luseise |uweso] - | < lai L | i
6 (000 [IS0-153 | g50.15% | By |109-113 im0 flizeugs iy - poisean |
1 e s | iee{ovs sk frsasfsilee e fasne |
it . o __hazag ‘
o 3 B S N
b e ok i e | a0 Jrlmppessise |3 (206209 |
= G010 Jigligp | S T O I S I R 5
5 N 7ol SO TR %O L
T bes |- .|| 1 1 1 | |
ENRICBENT 574-576  [157-160 [ 155158 | 84-86 |[553-554 | 286 es-169 * f2s-521  {559-560.
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PERFORMANCE OBJECTIVE IX-1

ﬁéfgimine'the max Lsmum number of possible intgrsécﬁidn §6infs of the

grapH of linear-quadratic and quadratic-quadratic systems of equations.

e

The graph of a system of equations consists of a circle and hyperbola.

The maximum number of points of intersection is:

*
~r
O~

SEFR e
ey @

d) An infinite number

a) MNone of the above

-

The graph of a system of equations consists of a line and an ellipse:

n nunber of points of intersection is:

’

a) 1. ' e

. d) .An ipfinite mumber : . R

3

“6) None of ths above ‘

The graph:Gf a system of equations consists of a line iy a hyperbola.
The maximum number of points of intersections is: | |

a o |

b)Y .1

Q) 2

a3

e) None of the above o , _ " (//

§§> 3 - T N | ™



*  PERFORMANCE- OBJECTIVE IX-1 (continued) ~— |
~ 2 W

4, The graph of a system of equaticns consists of an ellipse and Earabcla.

" The mxximnm number of pOlntS .of 1ntersection is' .
ay ¢
B) 1 = 7
7 o 7
B cy 2
i €. 3
a 3
‘ ‘e) Wone of the above
5. The graph of a system of equations consxsts of a parabéia and a circie:
.jfﬁé~ﬁaiimum number - of polnts of interSEctton is:
Ca) 3 L | . B :
b 4 S L
?’ S 3 7 }
a6 | :
. e an infinite number S

6. The graph of a system of equations consists of a line and circle.

, 7/ the miximum number of points of intersection is:

a) ©
By 1 - t
c) 2 | Py
da) 3 )
a) None of the above
] oq 7 v
o 3
- .. R
\ 53-8 Z?jfj’




PERFORMANCE omc-rxvﬁ: IX=1 (continued)
7. [The grgpﬁ of a system ¢f 'eduations ééhéi§t§ of two ellipses. The
" maximem nusber of points of intersections is:
a) 1
b} 2 ‘
o 3] '3 ‘ };.‘ ' - g
d) 4
&) None of the above
8. The graph of 2 system of é&ﬁ&iiéﬁ; consists éf a iiﬁé‘&ﬁa a parabola.
The ﬁaximuﬁ numSer of points of intersections is: TN

© s SN

v

e
9! ’
o

&) An infinite number

b
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PERFORMANCE OBJECTIVE IX-2 S g !

| equations using the substitution methods

hd . . o

1 . - >

1. Use the substitution method to determine the solution set of the system:

xz

A ¥

3 : Y Ix + 4 5
. 3. yse the substitution method to determine the solution set of the system:

x = 4y

o eyt

' 3. Use the substitution sethod to determine the solution set of the gésteﬁs
2%t + g2 = 24 o ' L

y==x | : S
4. Use the substitution method to determine the: solution set of the System:

x? - y* = 12 ) ©

——




PERFORMANCE OBJECTIVE IX-3

<

L

Determine the solution
o .

in two variables, using

etther

e

Set of a system of quadratic-quadratic equations

the substitution or addition method.

Determine the solution set

22 + 9% = 9
~ S :
_2 52 = &

X+ y 5 $

Determine the solution set

2% + ¥ = 4

%+ 9 =2

Detérmine the solution set
4 N {

31

NI

| W

|

Determine the solution set

1

y =

2

»®

+3x + 1
= 282" - 3

K
i‘)

Determine the solution get

-

of the system: ~ :° ,
of the system:
of the system:
o the 53 -
s
s o ‘
of the system: . . ;s
. . —
v
A4 .
o . ‘ ;
of the system: N
\ ¢
!



PERFORMANCE OBJECTIVE-IX-4 ) T

. —— ' ' |
l.J'Cbnstrucf/ihequordingte box of the point (2; 5, 3):
2. Comstruct the coordinate box of the point (4, 4, 1).

3. Construct the coordinate box of the point (3; 2; 4y.

‘4. Comstruct the coordinaté box of the point (1; 3; 5):

~a,

Vs

PERFORMANCE OBJECTIVE IX-5 =~ o

|Given an édﬁiEiéﬁ'Bf‘é §iéﬁé;;éﬁﬁétrﬁét that part of the plane that is

in the first octant. /

’

1. Comstruct that part of the plane 2% + 3y + 4z = 12 that is in the

first octant.

. Comstruct that -part of the plane x + y + z = 4 that is in the first cctant.

N
.

3. Consttuct that part of the plame 3x + y + 3z = 6 that is in the first octant.
’ . pat - o
4. Comstruct that part of jthe plame x + 5y + 2z = 5 that is in che first octant.

TN

R - -
o \X | - B '




roos

\ PERFORMANCE OBJECTIVE IX-6 1, "\

Determine the solutidn Set of a system of linear equations in three

variables..

1. Determine the solution set of the system:
3x F4y - z = =10 °
x + 215 - 5z = =22 ) ’ z

L4 -

’ 2'x'.- y + 3z = 8.
The szs;utiﬁn\ set is:

a {@, =2, 9

b) {¢0, 0, 203}

a) {t-2, 0; 4}

& {4, -8 2)}

@) jﬁbﬁé of the aba%e

2. Determine the solutign set of the system:

e,

T FyFz=aT .
X=-y-2z=-1
3x - 4y - 32 = -1

The solution set is:
a) {12, =2, 5)}

b) {(-2; 5; 2)}

o) {(2; 2; -5)}

a) {5, 2, -2)}

& ¢

£) Nons of the above




 PERFORMANCE OBJECTIVE IX-6 (continued)

3. Determine the solution set of the system:

IxX+y-2z

2x+y+z=

X~y +2zm

The 'solution set is:

&)
b)
c)
aj

e)

Lz 2 1}

{(3; 2;° 1}
{(-i; -2; 3)}
{(=1, 2, 3}

ﬁaﬁékgé the above

4. Determine the solution

»
)]

-4

3

3

a

-~

set of the system:

2x -y +3z =10

3x + 2y - 4z = -8

x+y-3zm=

m soi:ut{ion set ls.

a)

B

Q)

a)

..69 23,

/
‘{( 5, 5 T30

None of the above

5

LT



PERFORMANCE OBJECTIVE IX-7

Determine the solution set of a system of linear inequalities

in two variables by graphing.

1. Determine the solution set of:
3% - y52 '
Y S2=x.

'by graphing.

2. Determine the solution set of:

[ s
by graphing.
3. ; Determine thie solution set of:
Vi
X +y S 2

~x + 3y S -6

N

by graphing.

4. Dstermine the solut. .. set of:

5. betermine the solution set of:
x2 3
Y2 2x + 1

by graphing: R



PERFORMANCE OBJECTIVE IX-7 (continued)

HIGHER ORDER ASSESSMENT TASK
Y
6. Mark Company .faa_nufactures two types of auto parts; both of which require
two machines: Each machine is available for a maximum of 180 minutes a
dav. Part A takes four minutes on machige I and three minutes om mach;ne II;
it will ?iéld a profit of $8;66; Part B takes five minutes on machine 1 ‘and \

gix minutes on machine II; it will yield a $12.00 profit. How mgny of each

part should be produced to maximize the praftt?

7. Mr. Green plans to make two types of pﬁﬁch for a large party. He has onm
hand 32 units of coucantrate‘W and 54 upits of conce;trate B. Each lifer |
of type 1 pinch requires four units of A and one unit of B. Each liter of
type 11 punch requires one upit of A and six units of B. Determine the

mnxtmnm number of liters that Mr. Green can make.

\

A

s

ST

| 292




' PERFORMANCE OBJECTIVE IX-8

_Determine the soluticn of a narfative problem involving

[

a system of open sentences:

. . _ . L . B
1. Determine all pairs of integers for which the sum of their squares

is 25 and the. différence of their squares is 7.

2: ‘A rectangular 1ot which lies with its longest sida on a river's edge

, has an area of 72 square meters: If the owner wishes to fence the
other three sides, he will nesd 25 meters of fencing: Determine Eﬁé.
dimensions of the lot. | ' "

3: Determine, all pairs of integers for which the product igiii and the sum of

their -sqlares is 25 N * S

.. Detormine the lengths of legs of a right triangle vhoss hypotenuss &8 -
13 centimeters and whose area is 30 square centimeters. o

S. Determine the measures of the angles 6525 triangle if twice the first, -
Slus the second, is equal to the third, and if the second plus the third
is 20 more than three times the first. j

6. ﬁﬁﬁ&ﬁsﬂﬁéﬁﬁaadaﬁsﬁm Ten years from ncw Beatrice will
be three times as old as Dick will be. Find the age of each:

7. A gﬁb§k§é§ér sells a blend of coffee for $4.25 a pound. When mixing the -
blend ha éadi.fégéthéé_ébfféé beans selling for $3.50 a pound and beans
selling for 34.75 a pound: If he wants to prepare 20'pounds af‘ﬁiéﬁa;
how ﬁny pounds of each kind of coffee must be mixed? '

oo ;

N . . Y

_ 223 T
LRIC - R '




PEZRFORMANCE OBJECTIVE IX-8 (continued)
' f J
8. Ralph paddled his kayak up the creek to his brother's igloo im four hours.
" A storm caused Ralph to be left up the creek without a paddle; but using a

7 i o o e = L
make-shift oar;, he returned downstream to his starting pgint in 2 % hours,

1f the round trip was 24 kilometers, find Ralph's average rate and the

e o# the current:
9. Mr, VYenkins fin¥shed his bus route and counted the 'ci’ui'riéé i the coin box.

He found a total of 3200 coins worth $398.00. If the coins were dimes and

quarters, how many of each coin did Mr. Jemkins have?
1 . ,,?' .

PERFORMANCE OBJECTIVE IX-9 %

Graph the subsets of the plane defined by

s, a system of inequalities.

1. Graph the following s§éﬁeﬁ;a§7;%é§ﬁsziéiég;

g

. 7 o 7'/
2+ @w-1%g4 5 =

M

v 2
2. Graph the faiicwiﬁé system 6E'iﬁééﬁ51itiésa
x £ g% - 16< O
ax? ¥ 8y?s 32
_ _ & - - ,
3. Graph the following system of inequalities:
-Gy rTrEE O ;

?2

[}
0

K2 9
&. Graph the following system of inequalities:
y$xF2

25%% + 4y? - 100 $ O

—
-~

]

4|
o
N

i



.
{

Use Cramer's Rule to solve a system of linaar equations in three variables.

— o —

' 1. Use Cramer's Rule to solve the system:
x+57+2z=-5
2x + 3y 5z =7
x ¥4y ¥ 3z = 9.

~

2. Use Cramer’'s Rulé to solve the &ystem:
x-2y+zm=b . A
2x - y+3z =7

" 3% F S5y =

(]
N
L]
.
&

3. Use Cramer's Rule to tolve the system: . &

4: Use Cramer's Rule to solve the system:
3+ y+3zal
!
. | 2y + 5z = =3 (

6x =29+ z =5

T



%=1 IX-4
k. ¢©) 1.
.2; b) N
3. ¢) - i
N A
4, e) s
5. b) .
6. <) 2.
o a
7. e) ﬁ
8. ¢) -
7/;-—— --:cz
) > 7? ,;/;;} >
YT
IX=2 | - -? ]l )
. A
. {w; 18); =1, )} " -
K o . P
2. {4 1), (-4; -1} -
3. {273, 2D, (=243, -2/} 5.
a. {@t,; bi); (-28;-41) t
B I-‘O’i
o 717'{ 2 !
IX=3 R PN ) .
= ‘ '4‘.-._.5‘._‘{(3,%4' | o
L {2, 1, (-2, =), e ¥ 7
(=2, 1), (=2, -1} ) ;7,}/
3. {&x, 9 (72, 0); (~V2; O} K. AEL__
S L G- £ ;;"—1(7;3’1‘%
3. {x;, ¥): (1,2); (-1;-2), @i,-4), ~ . - 14 -?’i / '
o : 1 g 8 '
¢=21;1)} R b ‘
& {9 5,29), (-1,-1)) ') H /
5. [ P GuD, (1,5 Y
| : . - I 7
-20 00X ‘
Yo 226
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UNIT IX = SYSTEMS OF OPEN SENTENCES

t
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1 UNIT IX - SYSTEMS OF OPEN SENTEKLES
IX-6 )
10 ¢) o o
2. a) ;
3. Q)
i. @)
‘ -1 ) ;
) _ tj-:- 2z
2u-g=
v P " . 1 -
R -2 -1
¥ ii
. ¥ .

Aruitoxt provided by Eic:

1

Bl
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1X-7 (continued)
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ANSWERS

" IX=7 (canfiﬁﬁéd)

r

UNIT IX - SYSTEMS OF OPEN SENTENCES

> &
3
|

= A
4. 7 fX¥5y=4’
/ .iJ: ™ | i - - ’ ) *
/ TN i f
N g _Z
et T - :%E ’ i 7 N
BEE S L -
=P e L~
Asan ::,~—.:.:j <
; TR L S x
G NS ~~;E;V. N
' : = = S —3x
~7 e, -1 - Iz S
:‘ e \ B
~ ~ )
- -1y N
L ~ -
pF : Saxesgsk
5. .
Sy
/ ; 7
i - Tl
e L ;
A
i -
! 7
R 4 -
IHGHH ORDER ASSESSMENT TASK

&7

16 1liters

£
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_ANSWERS

. IX*8 //
1. {@ 3, @ =3),; (-4, 3);
é:éi :31} -
2. {(9 meters by 8 meters), or-

(16 meters by 3 or 43 meters)}

B B P I I I VR

4. {5 centimeters and 12 centimeters}

5. (40, 40, 110)

6. Dirk--10 years old i
..  Beatrice=-50 years old 3

7.. 8 1bs of $3:50 coffee
12 1bs of sz;,;'?'s coffee ; 3.
8. Ralph's rata--3.9 kph -
<  Current's éﬁgéiz .9 kph
9. 2680 dimes ’

- &
e e ;
T :Qi,/

-

AN

Al
\




UNIT IX = SYSTEMS CF OPEN SENTENGES

.ﬂr Iv’ SwERS .

IX-9 (continued)
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PURPOSE |

Real number exponents provide further study of expressians and equations as

background for the exponzntiai and logarithmic functions in Unit XI.

[3
.“

OVERVIEW

This unit advances the study of exponents by supplemeating whole number
exponents with integral, rational, and irzational exponents. Although mew
material is introduced; the 3tudent sEouI&Ffind the topics closely related to
first semester work;' and; therefore, a break in the otherwise rigorous second

samester.
SUGGESTIONS TO THE TEACHER ; ;

" This unit.will progress rapidly if tha student demonstratea mastery of the

entering- performance objective.
e i a™m 1,* L. al (a # 6)
The basic ﬁégétiVé exponent equivalencies: - am’ a™n

are not individual performance objectives, but should be emphasized.
o |

Computer App*ications~ _;5g§gg:g:§§g:g;;ggggg§£gz, Dolciani (1978), Ps 397

age; .Golden;

- d pp. 50~51 58, "137 138; and Alggbra Two and Trigonometry;

Keady, p. 335.

The time allocated for this umit is twalve dayss
VOCABULARY

base
power




R

. PERFORMKNCE OBJECTIVES
1. Given an expreasion involving.

product of rational expressions

a)
b) a quotient of rational expressions
c) ..a power of a rational expression

with integral expcuents, use the properties of exponents to determine an
equivalent expres sion.

.producta using properties of exponents.,

"+ 37 Given an expression with integral exponents, write an equivalent erpression

? using poai;t:ive exponents. -

number.

: 6

S. ‘Determine the equivalent exponentiai form for a gtven radical expression.

' 6. Given an axpression in the forma a , writ:e it in 8imp1est: form; .

V?: Given a oumber which can be expressed in radieaL form as {Vms write the
radical with a smailer index by reducing m/n. .

I

8. Givén an indicated product of radical expressions with different indices;

_ demonstrate the procedure for simptifying to a singie radical expresaion.

9. ;Given a radical equation in onie variable, detetﬂﬁne the solution 'set:

10. Given an expression with irrational éxﬁaﬁéﬁcgi'ﬁri;é it in simplest form. -
ENRICHMENT | ”
1. Stmptify given radical expression.

\

2. Given an exponencial equation in one' variabie, determine the solution set.

y

Pl



! UNIT X = REAL NUMBER EXPONENTS

 (ROSS REFERENCE 0 CRREVTLY USED AND/CR ABPROVED TEKTS S
Lo ’ _ ‘L : oL ——F
OBECTIVE | Dolciant | Daicamt| Dolciant | foater | Keedy | vajpa | sobel |Sorgenfrey | Travers
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{R0SS REFERENCR T0 CURRENTLY USED AND/OR. AEES0

OBIECTIVE

Doleland
(193)

Dolcdant
(1978)

Dolcind

VED TEXTS

ONIT X - R% NRBER EXPONENTS

(1980)

Foster
(fo79)

Reedy.
(1978)

| Sobel -

(191)

Sorgentrey
- (973)

[ravers

(1978)

| ENRICRENT

AL

315

255

343+ 344

33

B1-315
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e -

with integral exponents, use the properties of exponents

Given an expression involving
a) a product of rational expressions

'b) a quotient of rational expressions

¢) & power of a rational expresaion

S

to determine an equivalent expressionm.

- —
o3
o3

,

Using the propertias of exponents; simpiify each of the following:
25§:; o ’ . 2,

a)

3

»

i

s 5) - i l o ’ . ’ ‘}.

Y3

e) (xy) 2 )
o « Epyr . L N
B ] y,*, - .
e (x o ) '
NOTE: 4 out of 5 for mastery) . 6 "
. : I . e

Using the proparties of exponents, simplify sach of the following:.

,
-

aj-Sia o ga:u ,;- L. | L .

b)

&) (& S

ay (Sz) -t

) aph? S -

(NOTE: 4 of 5 ’*zai_ mastery) 235 23 g

v, 1 . B -~

R
R .

Te
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. PERFORMANCE OBJECTIVE X-1 (continued)

Using the properties of exponants, simplify each of ﬁﬁé»fdiibﬁiﬁg:

a) '3t o ax

e) (a’bic™h? S

. (NOTE: .4.of 5 for mastery) . -

Using the properties of exponents, simplify each of the following:
a) ¢ x? o S

i [

o A tHE - -

(NOTE: 4 of 5 for mastery)

f

kY

¢



Given an expression with positive integral exponents, rename
_quotients as products using properties of exponents. ‘
1. Write ;-; as a product not in fraction form.
77‘77 B i{;\i M o .
2. writa 252 as“a product not in fraction form.
y'w
-
3. Write a3 + Bz a8 2 sum of products not in fraction form. g ;
. ;/,. !
4. Write 5x% + x - 6 + % - %—ias a sum of products not in ffaction forn.
P ¢ a
& : L . L
PERFORMANCE OBJECTIVE X-3 o '
i—,:G:I.i’rin' an expression with integral exponents, write.
an equivalent expression using posxtive exponents..
1. Write ~—3 : a5 an expression with positive exponients. ’
3 C 2/. - ' ’
2. write TU¥%""sa an expros
e t —1£- as -an ExPression with posxtxve exponents.
q- Doed 52 7-i7 N 7’*7!’7-* o ,,“,,,,,,,,,,,; ,‘,, o I '
3 Write a™’b + as.b ?as an expression with - positive exponents.
3 W:‘i;"' (3 +. 5)'2 L N T T
* 82“ 2b‘3 as’ an expression with positive exponents.
v S %-7 .
* . =

oL
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PERFORMANCE OBJECTIVE X-4

_ i -

m - . e )

‘Write ab in radical form; when "a" is a :
real number and "Wm" {g a rationmal number.

- n - . 2

1. Determine the equivalert radical form for 7
- &
2. Determins the equivalent radical form for 2ab®.
2 ,‘b : - '
* . 3. .’Determihe the equivalent radical form for 3x

4. Deteimine the equivalent radical form for a’c .

5. Determine the equivalent radical form for x

o\

' - ;
6. Datermina the equivalent'radical form for 5% a”b” s

PERFORMANCE OBJECTIVE X-5

1 - N

E—. : A e ,,i,,X;,, < e o . ,,'x,,,,,, - - P
Determine the equivalent exponential form for a given radical expreéssion.
A4 T o - B

o

1. Determine the equivalent expcnential form for \3/_{2;— .
' . i » '
2. Determine the eguivalent exponential form for a </ bct |

3. Detarmine the equivalent expomential form for 5% + ¥4~ .

‘4. Determine the equivalent exponential form for ¥Bx - ¥ .

L]
Do
oo

o
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PERFORMANCE OBJECTIVE X-6 . ¢

g i

g — S - T mfmT
Given an mréssmi@ in the form gja-.;, write it in simplest form.

v

1. weite ¥82° in simplest form.
2: Write V) in simplest form: :
3. Write  x° in simplest form:
4. Write V1024’ in simplest form.

~

-

' PERFORMANCE OBJECTIVE -7

-Given a number which can be expressed in radical form as %al

wrife the radical with a smaller index by reducing B

1
1

1: Write %55 as another radical with a smaller index.
2. writs V6@ as another radical with a smaller index.

3. Write ¥144x® as another radical with a smaller index.

4. Write 3 V/64a? ds another radical with a smaller index.




PERFORMANCE OBJECTIVE X-8~ o
' /-

Given an indicated product of radical expressions with different indices,
B . ¢ Y B

demonstrate the précedure for simplifying to a single radical expression.

Y

-

T S S
1. Demonstrate the procedure for simplifying §2)&%5) to a singile radical

e &
expression.

2. Demonstrate the procedure for simplifying (V3)E2) to a single radical _
éxpreééiéﬁ} o . /
3. Demonstrate the procedure for simplifying 6355)(7392) to a single raaicai

“  expression.
‘4. Demonstrate the procedure’ for simplifying @/ 2x%) (§3y°) to a single

, _f
radical expression.

(»-."

PERFORMANCE OBJECTIVE X-9 _ N

e

Given a radical equation in one variable, determine the solution set.

1. Detarmine the solution set for x i

2. Determine the solution set for
3. Determine the solutioh Set for x if xé - 5 = 20,
4: Determine the solution set for x if 3/ 3x - 6.+ 2 = x.

‘S. Determina the. solution set for x Lf 2vVx + 2x - 1 = 0.




</

PERFORMANCE OBJECTIVE X-10

Given an expression with irrational éiﬁéﬁéﬁﬁé;iﬁfiﬁé it in simplest form.

_ ‘3-) \7~ . ’ -
1. simplify (2 ! L o
. A «“ | ;
2. Simplify ("7:) ;
_ o ~I2 V’ |
3. simplify = _ \ ,
) . 2 /2 - .Z ~ . ) -
g fr¥3
3.; Simplify (3 N (3
:,_;__5._,_ mplify(3-2 2 §(3 -~.. 2{- ' A- Ll
ENRICHMENT 3j/

1. Simpltfy gtven radicai,expresaions

a) 8% azn*3

) 1.
U ’




- ANSWERS

X-1

)
c)
a)

&)

b)
c)

&)

&3

UNIT X - REAL NWBER EXPON'ATS

kS|

T o B3R

X-2

1.

a\:_‘
.




UNIT X - REAL NUMBER EXPONENTS

. or a(b’e?)

L
s

X-9
1. é&%
2. §

3. iiis; -iiS}

a. [2, 5}

5.° q

£y

X-13

247
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UNIT X1 - EXPONENTIAL AND LOGARITHMIC FUNCTIONS

PURPOSE
Logarithms introduce an altarnative method for solving difficult probiems

involving products, quotients; and powers of numbers.

OVERVIEW S | . *:\

inverees. The student learns to use the table and interpolate. Anti-

Iogartthmn and the iaws bf logarithms are also studied.

' SUGGESTIONS TO THE TEACHER

The relationship between exponential and logarithmic functions can be seen

; through the use of their graphs and by an eiaminntion of inverse functions.

Some confusion may be eltminated if the study of the laws of 1ogarithﬁs is

introduced without encumbering it with interpolation.

Since logarithms are the basis for slide rules, they can be introduced as an

earichment at this time.

The use of calcuIators,for addition, subtraction, mnitipiication, and division

may be used at the discretion of the teacher For selected perfarmance objectives.

 Computer Applications: Algebra 2 and Trigonometry; Dolciani (1978); p. 397;

gonometry; Dolciani (1980); pp: 416

414<415; Computer Programming in the BASIC Languzge,
‘Gelden; pp. 137 (#51 52), 170 (#39).

The time allocated for this unit :Ls approximately twenty days. 3

VOCABULARY e

common logarithm 4
characteristic .
mantissa’ ‘ .

Tinear interpolation . "

antilogarithm

scientific natation

x1-1
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UNIT XI - EXPONENTIAL AND LOGARITHMIC FUNCTIONS
ENTERING PERFORMANCE OBJECTIVES
1. State a given number in scientific motation:

1

2. Given a number in sclentific notationm, write it in decimal form:

B

DIAGNOSTIC TEST KEYED TO ENTERING PERFORMANCE OBJECTIVES
‘1. State in sclentific motatizn: 63,400,

5. state ip sclentific motation: 722 milliom:
Weite in decimsi form: 6.91 x 10°. /

®

Wi

_ . _ _ B . ,a \_/
4, Write-in decimal form: 7.3 x 10 .

Nt X 77° 7 X
gO'II WL T

0T X %€°9 1

e, 249
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o N “/V ) .
UNIT XI - EXPONENTIAL AND LOGARITHMIC - NCTIONS
r .

-

[}

PERFORMANCE ' 0BJECTIVES

2.

3.

Construct the ggﬁph of ‘an expomential Function with two first degree
variablas. : : ' -
State the domain and range of exponential functions.

N o

4. Given a logarithmic equation; write an equivalent exponential squation.

145

1s.

19.
20,

& stngia pumber,

Given an exponential equation, write ¥n equivalent logarithmic equation.

Given logarithmic aquations of the form logyN = r where any two of the
three variables are given, determine the value of the third variable.
Writea given problem as to the sum of dif

or difference of logarithms, by using
either one or both of the laws: logy xy =

logpx + logpy

153-;,; = logpx - logyy

Usipg the law logpx® = r - logpx, write the equivalent expression for the
logarithm of a power of & numbet.
Hiiﬁéfiﬁé laws of 1ogar1;;m§§ state a given problem as the lggarithm of

Using tables of common logarithiis; name the mantissa of tha logarithm of
a given number. ‘ ' : :

Determine the characteristic of the common logarithm of a number:

Name the mantissa and characteristic of ‘the éaﬁﬁbﬁ.i6gifiéﬁi of a number.
Given log a, determine log (a x 10%), where n is ax integer.

Using a table of cowmon logarithms, determine the antilogarithm of a
given number. '
Using the laws of logarithms, determine the logarithmic equation of

products; quotients, and powers of numbers.

 Determine the common logarithms of products, quotients, and powers of

numnbers;

Py
%

Determine thie sclution set of a logarithmic equation in one variable.

Approximate logarithms and antilogarithms of mumbers nmot given in the
tables by using linear interpoiation: .

Use common logarithms to solve narrative problems.

Use common logarithms to solve a given equation. ;

250
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_CROSS REFERENCE 70 CURRENTLY USED AND/OR APPROVED TEXTS

\

\

ORIECTIVE

A

Dolclant
{1973)

Dolctant
(1973)'

Bolctant
(1980)

Foater
(1979)

NI X1 - EXPNENTEAL APD EOGIRTRIC FINCTLOS

Payme
{19m)

Sobel.
{1977)

342-344

L
35

w0

4824464 ‘3.

SR

2344

1 me

390-393

83484

30232

357-359

990394

et |

N KT

390-393

aw -
4

Lo

338-360 .
=365

397-400

| f_58-3'61

346-348

e

390-303

487-409

328-330

%5367

394-397

1%

176377

"|390-393

328330

486+489

,,,,,,,,, ¥

328-330

35-368 -

IO

i6-348

3

390-393

331333

487~489

5]

361-368

§00:403

58-360

il

356-355

379-381

394-397

3%5-33

490-494

335-338

669:371

409-412

0571

ot

406409

191-49%

3%-338

370-371

s

412415

313315

v

hsess

3

594397

335337

494

m

409415

IR

36935 |

10

!

09351

197-399

9383

339-341

485-48.

576-38

132-3%

04406 .

362-364

A

-
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© Q1T X~ EAPONENTIAL AND LOGARITIVIC FNCTIONS

. CROSS REFERENCE 0 CURRENTLY LSED AND/OR APPROVED TEXTS

4

| oBaEcrive

poicland -
(973)

bolciand
{19

Foster
(1979)

Keedy
. (1978)

PayrE
1977)

Sobel.
(57}

Sorgenfrey;
(173

i

11

49-351

181-383

139361

iy

£95-498

19

B75-378

404-406

— Y-

Travers
(1978)

55-364

i

Bi9-351

i

182-383

39388

339-341

95498

139-31

£

| 362- 364

404406

oo BRI

g1

/

%

(297399

339341

97-45

399-341 75-378

e

%2366 |,

951

83+ 384

19188

ARV N

336341 1499-500

333334
340-541

378-378

04l

N

D3

462-406 \\

35347

L“ .

EM

sl

)54-363

195-3%
§99-401

{02-L06

H5-347

01-502

¢

536

§08-415

369-375

4

r
L
?42-344

2.0

409-415

399-315

16

37
0,

r

" iak-286

14l

335-337

)

351-354

384-386

399-402

142344

503

RGO

338

345-348

380-3682

35-91
402403

|

36

e

40g-408

s

s65-351

| %63-364

D

396-39)

Lo

5097410
5

HUL

XD

509513

348-330
352

e

el

. 419 .

-0

gy

b

365366

398401

411-413

349}51

507-508

351-352

386-368

W48

.

1

376378

7



PERFORMANCE OBJECTIVE XI-1 )

Selact exponential functions from a list of given functions.

4

-

1. setect the exponential funution(s) from the. following set:.
\

g R B = 2%, 3 ; 9, xz 3, 87 = 21@, a¥ = y}

2. Select the expoqential functioti(s) from the following set:

(x = y’ 7= 2%, 6 my; 6 = 216, f(x) 3%}~

éf::

[1:]

3. Select ﬁhe exponentiai function(s) from the following
{33 =y, f(x) = Sx, @ = ed, x =4, £ = T ﬁ
4: ;Seiect the exponentia; functlon(s) from the foiiowing ﬁéii
(Eix) = 25,8 = 32, 2 = 5k, £(x) = x%, x = 2V}
PERFORNANCE OBJECTIVE Ki-2

Construct the graph of an exponentiai function -

- -. 9 N -
with two first degree variables.

1. Construct the graph of y = 2*
TR
2. Construct the graph of: ¥ = 3 .
’
Xi-5 ;'

o o :




O

‘3. Construct the graph of X

PERFORMANCE OBJECTIVE: XI-2 (continued)

1

4. Construct the graph of = 3 3°

-




 PERFORMANGE OBJECTIVE XI-3

ctste the domain and range of exponential functions.

L. state the domain and range of the axponential function f

H
g
o
|
]
N

5. State the domain and range of the exponential function £(x) = 3+ 2

My
”~~
F
~
]

3. State the domain and range of the exponential function

4. State the domain and range of the expomential functlon £{x) = 5% = 2.

PERFORMANCE OBJECTIVE XTI~ :

v

—

Given a logarithmic aquation, write an equivaient exponential egquation.

i

1. Writs an equivalent exponential equztion for log;9 = 2.

2. Write an equivalent exponential equation for log; 32 = 5.

}"
[}

3. Write an equivalent exponential equation for loy & = 2.
X

4. ﬁgité an equivalent exponenitial equation for log 10,000 = 4.



PERFORMANCE OBJECTIVE XI-5

Given an exponential equation, write an equivalent logarithmic equation.

7

1. Write an equivalent logarithmic equation for 8° = 64!

#
N
&
[ % 3
.

2. Write an equivalent logarithmic equation for 3°

3. Wwxite an equivalent logarithmic equation for =64

.
| ]
~)
N
(Ve

4. Write an ,éiﬁiva/ient’: logarithmic equaai:icn for x

PERFORMANCE QBJECTIVE XI-6

Given logaritimic equations of the form loq N = r where any two of
the three variables aré qiven, determine the valus of the third variable.

.

1. Determine the solution set for r if log, 625 = r.

2. Detsrmine the solution Set for N if log,N = -5
3: Datermine the solution set for b if log, <5 = -3:

4. Determine the solution set. for r if log 0.00001 = t.



It

PERFORMANCE OBJECTIVE XI-7

‘

either one or both of the laws: log, xy = io’gb %

—

16&;'& = log- X
oY og,%

Write a given problem ag the sum or difference of

logarithms, by using
b e
109y

y

idqs'

1. Using laws of logarithms, write an equivalent

iog  (17)(43). .

Using ‘laws of logarithms, write an equivalent
[N

Using laws of logarithms; write

write an

Using laws of logarithms,

PERFORMANCE OBJECTIVE XI-8

equivalent

equivalent

expression for

’

axpression for log, -§—

expression for

expression for log %%; r

-/ _

iagsir

tha logarithm of a power of a number.

Using the law

=-r :uiagsz; write the equivalent expression for the

Using laws of i&éifi&ﬁﬁéa write an aquivalent

Using laws of logarithms; write an equivalsnt

Using laws of logar write an equivalent

Using laws of logarithms; write an equivalent

CRI-10

expression for lag 3°.

expression for

expresdion for

1og;s 49.

Logs/A7-
2™

expression BSZ log g%-.




Tl

PERFORMANCE OBJECTIVE XI~0

- - N - - - .
tUsing the laws of logarithms, state a given problem as

the logarithm of a single number.

. i 6"
a) 1log T
k) log 11
¢) log. 30

d) 30

2. Select an.expression equivalent to logs22 - log7:
& 1logsls
B) logs2
7
¢y logs29
=

. 3. Select an expression equivalent to 2 logg5 + 2 log2:
&) 2 1oq,7
b) 100
) logy 10 + log, ¢

d) 1log, 100

a

| , XI=11 260 ;
~ . ’ - ....




-
PERFORMANCE OBJECTIVE XI-9. (continued)

B

4. Select

xpression equivalent to %iibq 5=21log 8):
55': '

=

o
e,
H‘\
&

$ o]

|« W

) .
|
8
[+1]
»

£

PERFORMANCE OBJECTIVE XI=10

of a given number.

’

of each of the Following numbers:

a) 6.31 ;

b) 790 , |
¢y 0.083 " |

a s

e) 21.1

. x1-12261
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PFERFORMANCE OBJECTIVE XI~-10 (continued)

2.

4.

d) 80.2 ‘ -

of each of the following numbers:

‘a) 3.46

b) 270
c) 0.0923

hef

a) 5.0
e) 60.0
(NOTE: 4 of 5 for mastery)
Using a table of commor logarithms; name Ehe mantissa of the logarithm
of each of the following numbers;

=

a) 8:03
b) 4io0

e

»
o

Y
YO

45

(B
Q
o

8
e) 3
L I L
(Nofni 4 of 5 for mastery)

Using a table,of common logarithms, name the mantissa of the lcgarithm

Fad

. of each of the following numbers:

a) 4.7s
b) 3.90 °
c) 5.6t

3N

e) 70.0

WOTE: 4 of 5 for mastery) | 7

xz=13 <62



PERFORMANCE OBJECTIVE XI-i1l

N -

‘petermine the characteristic of the common logarithm of a nuiber.

1. Detarmine the characteristic of the common logarithm of each of
the 7 iowing: k] |

| j

N

1\‘

63
B) 0.073
é§ 2.0
. a) '7?;66
a) 0.0000122
INOTE: 4 65.5 for mastery)
3. petermina the characteristic of the common logarittm of each of

o

‘the E51lGwing: \
a) 0.161 .
b) 7
o) 2640

- a) .5/000,000,666

s) 0:00078

(NOTE: i'?f 5 for mastery)

3. Determine the characéeriééi& of the common fagarithﬁ of each of

the following: / |

a) 743,000
b) 0.00631 :

ey 13
d) 8.3a
e) 0.000000075

'-(ﬁéiﬁs 4 of 5 for mastery,

.  XI-14 263 |

~u L L



PERFORMANCE OBJECTIVE XI-11l (continued) -

4.  Determine the characteristic of the comasa logarithm of sach of{
| the following:
2y 9230
B) 17 2 | | - 1
c) 6.90 |
ay 0.00138
e) 0.5

(NOTE: 4 of 5 for mastery)

PERE ORMANCE OBJECTIVE XI-12

oyl v

Name the mantissa and characteristic of the common logarithm of a number.

-

1. When log x = 3.6291, name
a) the charactéristic.
b) the pantissa
2. When log x =0:1430; name
"a) the charzcteristic
b) the mantissa
a) the characteristic
b) the mantissa ’
4: When logx = 7:2967-10; name

a) the characteristic

[}

o .
feity
ny

'S

b) the mantissa . x1-15




PERFORMANCE OBJECTIVE XI-13

Giver lo’g a, detarmine log(a x 10"), whare n is an integer:

:
1: If log 4:97 =0.6964, determine log 4970.
2. If log 5.6 =0.7482, determine log .0:00056.

3. If log 1.9 =0.2788, determine log 19

‘4. If log 8.08 =0.9074, determineé log 0.0808.

i

. Using a table of common iogarithms, determine ., .

the antilogarithm of  given mumbazr. . . 4

1. .Using.a tablas of logarithms, determine

’

| ant:llog 2.9165.
2. Using a table of logarithms; determine
antilog 8.6149-10 . ’
3. Using a table of logarithms, determine
antilog 5.3579 &
4. Usirg a table of logarithms, determine

_antilog 7.8768-10 . ’

)

116 265 -




© - - -

$EAFORMANCE OBJECTIVE XI~15 )
: : N /'—} e

Using the laws 6?‘16§8Ei€ﬁﬁ§; determine the logarithmic

esuation- of products. quotiontﬁ, and powers of numbers:

, R ;
1. If C = (617)(0.073), which of the following logarithmic equations  \
| VB5.3 : ‘ S '
would be used to compute log c? )
a} loq 617 X 3 log 073 + —-log 8s. 3 = log C o ;
L 1og 617 + 3 log . 655 3 ” '
- b) = 1o C e
. 3 ¢ "~ log 85.3 ,3 8 7
65 lag 617 + 3 16§ .073 ::§ 85.3 = log C .
5- 3:09'85.3 ) . . | . | .
r
o dag s T E . e
2. IfCc= 26 — , which of the following logarithmic equations
: - ¥ 51.9) (0. 0689) ' T
1'would be used to compute log C? _
-a) log 726 - -31- tog 51.4 - § 1oy :0689 = log C
. ; 1
8) . log72%  ____ =logC s
1 I 77'7 T —_ . .
3 (log Sigl.‘: x log :0689)
log 726 o
.o > = log C .
2 " s " v
$ (g 51.4 + log .0689) |
&) 1og 726 - (14 Lk + 1g '“399) = log G
g\ &f .
- [




~

PERFORMANCE OBJECTIVE XI-15: (ébﬁtiﬁu&é}

3. = ., }1626—;_721 , which of the followinq loqaritmic equations
ould be used to compute.log C‘*- o s
oL leg—LZSMJOs} 523 )
3) 5 F1og 697 ) =logc :
. b) 1 (log 1260 + 10g 523 = log 697) = log C
. 1 ;log 1269 * log 523y 1 157 G
c) 2 ( log 697 ) log C ,:
! d) loy + log 223" log 897 log €
: ;
"4, Ifc= [ LA I
(52) (. 0673)° ., wﬁi;éﬁ of the following logarithmic equations
would be used to compute log c? \\‘ ‘
_ \
a) —;-[- log 163 ¥ uoq ’52 x.3 log 0673)] =1log €
. * l _ ‘ <
S 7 lo i63 - — \
_,b->3( >3 ' )-10301\.\,
c) %[%—i 163 - (loq 52 + 3 1og 0673)]51' .
| 4 % (tog 383 - 109 52 4 3 log 20673 =logC |
l’}a.;
-;_3 : '
v ¢
267 . S




hd o

2 i

Determind the common logarithms of products, quotients, ana

. gawaf§>$f numbes .

1. Using a table of common logarithms, determine log
~ R 1.8

‘ , , S
2. Using a table of common logarithms, determine 1ogﬂ#'—-'-2i B

"""" determine

W
!
£
Q)
2]
B
Z
')
B}
)
a
é |
<
._‘\
8
»
"
g
B

<

4. Using a table of common logarithis, determine

" PERFORMANCE OBJECTIVE XI-~17 ' I

-

[ . e

| Determine the solution set of a logaritimic equation in one variable.

\ _ —

1

1o, 16 o

Y

i. Dstermine the solution set for x if log,x = 2 1og;6 -

2'logs12 - 3 10g;216 :

2. Determine the solution set for x if log,x

3. Determine the solution set for x if log; (x = 2) ¥ loggx = 1.

- ! ~

I , S L

4. Determine the solution set for x if log (x - 4) - log (x=-1) =1.
» . : : ,

i,




PERFORNANCE OBJECTIVE XI-18 . ¢

pproximate Iogarithms and antilogarzthms of numbers not

given,in the tables,by using linear interpolation.
| ‘ I

-

9“ o 7 ) -777777 o 3 7 —— . S L
1. - Use linear interpciaé?dﬁ EEXEEté?ﬁiﬁé an approximate value for log 2.436.
4 o \ -

2. Use 1inear interpolatién *o determine an approximate value for éﬁ?iié&

(

]

2.6907. ¢
‘3. .Use linear interpolation to determine an apprbxiiééé value for log 693.2.

2

4: ese 1inear intsrpolatioﬁ to detevmine an ap§§\\1mate value fér‘**f

7.9780 - 0.

'PERFORMANCE OBJECTIVE X1-19 - \\\

—

p R ol
Use common logarithms to solve narrative problems.

o ‘ g .
1. If the volume of a cube is 693 cubic inches, what is the length of a side?
20t 3;' 000 is invested at % compounded semi-annualiy, what will'it amount
" to in 5 years? | | |
(Answer in three-significant figurey) | s

3. what prxncxpai amount will have a valie of $5,000 in ten years, if.invested

at 10% compounded semi-annually?

kA *
P (Answer in four significant figures) S ;

/4. How many years will it take $600, invested at 8% compounded semi-annually,
to increase to $1,000? |
(Answer in three significant figures)

. X1-20 .o




PERFORMANCE OBJECTIVE XI-20 |
Use comson logaritims to solve & given equation. o

@

1. Determine the solution set for x:
log48 = x
2. Detarmine the soiution set for x: ,
1636,7 w x - . | , L
3. Determine the solution set for X: | : | ;
_ o ’ ) /
T - ~ (
| ¢ e | |

‘ i N . ) /
‘ ]

[y

Petermine the solution set for x: | ‘
x+1 _ _1x -3 ' : o
3 x -5 * . .

HIGHER ORDER ASSESSMENT TASKS -
I ! ' !
/ ) o ”71777'7 oL T ’ U
. 1. The growth}of a certain bacteria is found by using phe exponential
. 7 - : _ -
~ - gquation E(t) = 50 iriéta where t is time in hours and
; . A |

X

mumber of bacteria in the culture. . j
a) What is the initial amount of bacteria? = j.['
' How many bacteria are preésent after %-houQ? ;

How many bacteria are present after %ihbﬁf? |5 |

_ , j B

Y

_b)

—

c)
=.02¢

_The law of decay of a radioactive element is given by E(t) = 180 x 3
where t is time in years and E(t) iS the amount of substance present at
a) What is;fﬁéliﬁiiiii &Eéﬁgi of -radiocactive substance? :
b) How much substarice: is present 00
c) How long will it take the substance to decay to

the original amount?

i

XI-21 -

M,J\
~F L
(e

(S :
O , _ . §




UNIT XI - EXPONENTIAL AND LOGARITHMIC FUNCTIONS
ANSWERS
T © Xi-2 (contimued)

Lt =2 k= A Ay L % T ~

2 {y =25}

3 (x= 47, £ = T}

. s {f(xi - 2% g = 27}

I
4%

j—-.q_,
L
Kid ;

' { y= 2
. KXF fr ‘
Y - = ’ :
i N —

T 1RINFINE

! -\ i

| ! / ¢ i
4 l 7/ | y N

y
]
pesl, |
™

NI

|

.

0.

-t

{
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UNIT XI = ZXPONENTIAL AND LOGARITHMIC FUNCTIONS

ANSWERS -

g%
3

1. b = real numbers : 1. log 17 + log -43

| numbers >0 2. logg2 - log,3

o
"
.
g
P

(=}
L]

- . . - 3 % i ’.. - — — —
. 2 real numbers . 3. logg2 ¥ l’o’g'33

z

|
[ ]

real numbers > 2 4. log 7%1og 3.-log 11
‘3. D= real numbers 2 - S .
i = zeal numbers > 0 T : g
) lo 5 lbg 3 . ‘ .7F. .
real numbers o
- R , 2. 21log7

[
(o
[

i
]

real numbers > =2 R
: 3. El@gslﬂ

X4 " . 4 21log 3-21og 5or
L . 7 - : . /

-

a(leg 3 - 1og  5)

B . . . 1
4. 1¢* z 10,000 5.

1. log;64 = 2 4o d)
"2, log;243 =5
3 ibi;iéii =5

<

: o= 1. a) .8000
4. log 729 = 3 . .

b) .8976

XI2767 - . 2 ’  . c) .9191 ' /

1o {a} , d) ~ .6990




UNIT XI - EXPONENTIAL AND- LOGARITHMIC FUNCTIONS

ANSWERS A
%1-10 (continued) | X1-11 (continued)
2. a) ;gggi | ’ 2. a) -1 ’
by L4314 | S © B
&) .9652 , o) 2
‘& eoss a o
a) .7782 e) =4 ..
3. a) .90a7 3. a) 5
N Tt b) -3
c)  .9996 &) 1
a) 4265 d) o: —
) 4771 e -8
\ 4. a) .6767 4. a 3 (//’\
b) .5911 By 1
¢) 17490 cl O
d) 9042 ] o d). -3
a) 8451 @) -1 a
~— .
x-11 S K32 .
1. a) 2 Loa 3
Bj -3 b) .6291
o o 2. &) 0
) 4 1 ‘ 5? ;1436
_ [~
&) -5 3. a) 2
b) .7853
; 4. &) -3
b) .2967
B T




UNIT XI - EXPONENTIAL ANT (NGARTTHMIC FUNCTICNS
ANSWERS -
XI-13 XI-18
1. 3.6964 . 1. 0.3867
2. 6.7482 = 10 - 2. 490.6 ;
3. 1.2788 - " 3. 2:8408 :
4: ¢ 3074 - "0 4. 0.009506

1. 825 1. 8.85 irches
" 2. o.04i2 2. §3738.55

3. 228,000 3. S84y
4. 0.00753 4. -13.0 years

i, o) i. 1.893
2, a) o 2. 1.086

3. b) 3: 0:2432

4. ¢) ' 4. 2.795

X1-16 : HIGHER ORDER ASSESSMENT TASKS
1. 2:0762 " ga. 1@ SO

3. 321310 By 100" ~f]
3. 7.6606 ’ c) 2200

4. 8.5894-10 S
2. a) 180
me7 ‘ by 20

R &) 50




UNIT XII - TRIGONOMETRY

hY

PURPOSE °

This unit is designed to icvtroduce studr  :0 two kinds of periodic functicas,
and to develop & working knowledge of the fundamental properties and mathods

of trigonometry.

OVERVIEW

This unit is an introduction to trigonometry with the dafinitions of the circular

functions given in terms of coordinates of points on the unit cirecle and the
definition of the trigonometric functions glven in Zeima of cosritnstes of
polnts on the terwminal side of an angle in standard gosltion. Tiwie two.

periodic functions are related by means of radiz: »ng,e,measure. Détérﬁiﬁiﬁz
functicns of angles and arc lengths is developed zi:rough use of coordinates
of .points on the unit circla and through use of tabies of values of the

trigonomecric functions. The fundamental identities are icvsloped and these

identities are used to prove other t&encittes and to derivz “ae formulas nec-

essary tc solve trtangles. The sketch ‘of the graphs of the six circular

., functions and their inverses is deveioped. Solutions both general and par-

ticular are determined for trigonometric equations,
- SUGGESTIONS TO THE TEACHER AND UNIT OUTLINE o
Parc I: Objactivesil-17 '

This unit covers ¢ “asic definitlons ¢ the trigonometric functions and how

to use the unit ¢ .e or tables to find tue values of the trtgoncmetrtc

functions; for anr mgo:
Time: 7-10 days ‘ N
Pgre IT: ébjéctiVES 18-20
‘Tima: 6 days
Parg III: Objectives 2i-25

This unit covers ti:z proofs of the basic trigonometry identities and some work

with verifying idencities.

Tize: 8-10 days

PART IV: Objectives 26-28
This 1 a short study of tae imverse trigomomets? : functions.
Time: 8 days |

Part V: Objectives 29-34

. This sectifon deals with the solutions of triangles.
Time: 7-10 days

X11-1 . g

[;BJ};‘ T | 275"




.§~
The total time:spént on the trigonometry umit stould be 7-9 weeks. It is sug-

gested that the order of completionm of this unit be Part I; Part 1I, and
part Iv: Theu do Part III and Part V in the order which best supports the
studente, best suits t4e ¢emaining time and the courses to be tak04 by the

students the followlug year.
the following should be moted:
m basic identitinre shoald ba derived; ot simply stated.

£unccion and the trigovomztrtc functions:
Curves should be skatched using only critical po<1ts,and the x-axis ’

should be marked off in radian measure. Students should nct be allowed

to use degrue measure on the x-axis.

Students vill need much practice in working with the trigonametric

. idaﬁtitiea and solving trigonometric squations. P

' Computer Aﬁplicntionn: BASiJ BASTIC, Coan,; pp. 124-128 'Chapter 9: x**gonometry)
: 1&1-165 ﬁlggbra 2 and Trigonometiy, Dolciaui (1978),

pp. 486, 511, 516; Algebra 2 and Trigonomet.7, Doleiani,

£1980), PP 569 535, 541; Computer Programming—in th_

BAS—C Lat s, Golden, pp. 32 (#85,.86), 33 (J95), 36=57,

8 (#96=97), 97 (#72, 78), 98 (#79, 89; 88),

99 (#97-102, 10&), 139 (#70, 77), 140 ‘#52 83),

171 (#62<44); Algebf&41w94ﬁ~thuigigpncmeggz, Payne,

pp: 528-530; Modern Algehtd . v, Sorgenfrey;
p. 5ii.

ENRICHMENT

o

ﬁﬁdtctcnni a3sessments are provided co assist imstruction of pbiéi ‘orm, graph-

ing on tha polar coordinate plane, and the use of de-Moivre's Theorem.

e
VOCABULARY
wrapping funccion period
trigonometric functious amplitude
circular functions phase shift
tdencicy Pythagorean Identities
crggggoggcrtc equations inverse function
‘fadian measur Arctan
dcgree measure Arccot
sine Arcsec
tosfne : RS §
tangent Cse
. Gosecant | -1
{ *Zﬁiﬁﬂém : Sta
= =1
' Cos
La. of Sines

Law of Cosines




UNIT XIT - TRIGONOMETRY

PERFORMANCE OBJECTIVES

1.

9.
10,
it,
12.

3.

Y4

funetion, w.

2 % 32 4 1, located by thc wrapping

Name the point 1n the unit gir"le, x

Datarmine sin 8 :ad cos @, glven the ccordimator of a poir on the umit
circles

Determine the sin O and cos @ for given values of 8.

Determive the sin 9 and cos 9 of an angle © 1in stand: position; given
the scordinates of a point on its terminal side.

Given the quadrant of the terminal side of and either cos 9 or sin e,

eicher the ain 9 or e cos 8.

Defins tan 8, cot @, sec @, und csc O in terms of sin O and/or cos 9.

Date mine the tan 8, cot 8, sec 9, or csc 9 giVen sin B and/or coc @
sud/or the quadrant of tha terminal side of @. .

D!f*nﬁ the brigﬁﬁéﬁét“-é furctions in term of the sides .and axgles of a

77 TNUar> 77 T g plaguing . a3 1Y g P I (—,\‘?’K
Convert from radian measure to degree mEasure.)
Convert from degrse measure to radian imeasure.

Datermine the values of the trigonomctric functions of 450, 307, 60° and

their mltiples batween 0F and 36GC°,

Giveu the measute of an angle in standar: positiou; dotermine the measurc
of 1its reference angle. -

Giv ‘he measure of au angle to the neare- t ten minutes, use the table
to deceruine the givan funchOn value,

Givar the mez‘jre of an angle to the nearest ingute; use the table to

determine the given function value to four significarnt digits:

Decéfﬁdné thé méééuré éc 9 (té thé ﬁééf it ie mirstes) for the first

Dat aine the measuro of © Tn degrees and minutes (tu the :iearr.st ﬁiﬁﬁté§
for 0 % 0-5360 ; whoi o “yen function value.

Jse the neriodic or. uert s and table of values of the sine4 ~o8lne, and
tangent funucrions to evaluzte sin . cos 9, Or tan 8, when 8> 3609.



20,
21,
©22.

23,

28,

27,

28,

29.

30.

31,

(N ]
Y

33

" a) the amplitude

fnndarsntal pericda of the curves

o i i B . 7 74' i o S
Given tﬁé equation 4f & trigounomecric function, determine:

b) . the period

;5 the phase shift

) the vertical translation
Skatch. the graph of the givéﬁ funct’on over ome period.

Write a proof of the Pythagorean Ideutitiss.

Write a proof of the sine, cosine, and tangent of amy's sums or differences.

Apply the sum and difference formulas ir writing the pr66f of a reduction

~ formula.

- Apply the sum and difference fsrmulas to determime the sime; cosine, or

‘tangent of a given angle.

Write » proc” of the sin 268, cos 29; a=d =uu 9, g 1 $ime, cosine,

r4ngen. of the sum of 2 augies.
-

Write a proof of the half-angle formulas given the double-an~le formulas.
Usa the basic identities to simplify a complex trigoucmetric expressxon
to a single Eunc:ion value. ~

Skatch the graph of the inverses cof aig§ygnggirculax tunction and State
the domsin and range of the portiom of the graph that is its principal-valve
function.

Deteriine the value of an expresaion involving inverse trigoncmztric
Functtons

Detarmine the solution(s) of trigonmometric equations. Stz.s both the

gepzral and particular sotutton(s..

jsa the trigonomegric relarﬂonshtps tn a riglic ::langle to solwv- narrative
nreolems., '

Apply the Law of Cc .nAs .o §c.ve = triangle.

Kgre 275



34, App;y the Law of Sines to a triangle, when given two angles and one side -

of :a triangle. : 7

35. Solve a determined number of trianglea, giVEﬁ two sides and an angle
opyosite one of them.

36. Détarmina the area of a triangle, glven cwo sides and the ineluded angie
of the triangle:

. "
37. Determine from the gtven data whtch of the laws to apply initially ‘n

solving a given triangle.

ENRICHMENT OBJECTIVES

. 1. . Given the coordina:ea of a point !n Cartesian form; determine a pair of

coordinatas of :he peint in polar forms

i

2. Given the coordinates of a point in polar form, determinme the Cartesian

coordtnacae of the point:

3: Gtvea an equation in polar form, determins an equivalent aquetion in
rectangular form. .

4o Given an equat.on ia rectangular foz-mt cecerminc at squivalent equation
in polar form.

5. Sketch the graph of a given polar equationm:
6:; Express & v 'ﬁé£§i number (x +y 1) in éﬁiaz form.,
7. Dete vd: cthe vroduct ¢f quotient of complex numbers in ﬁcii&i form.

8. Use DaMolvre's Thiorem to detérmine roots and powers of cow lex numbers.

i
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UNIT ¥II = TRIGONOMETRY

(RS REFERRNG: 70 cUCIENTLY USED AND/GR ABFROVED TEXTS

==

. OBJECTIVR

11

lclan
(1973)

1382-385

Dolciani
(1978)

-

Jolciani
{1980)

———
MRy

' o

Foster
(1979)

"~
Keedy | !
(1978)

(1977)

- Sobel
(197)

Sorgenfrey
- {1973)

Pravers
11978

514-518

552-455601-603fﬂ7~650

N N

523 pas-tu3

]

12

395-398

499-500

§21-523

152455

603

453

VNRR——
§52-453

436 ‘

té’ss-tmh_l

13

386- 304

N

694-496

14

386-394

495-497

——

518-520

—

191493

p22-624
626

454-458

451-455

43-452

439-441.

518-520

491493

h24-626

45k=458

456-458

443-452

§38-441

15

.| 386-394

496497

518+520

6914493

h25-626

1154458

h54-455

———

b43-452

139-441

16

386-3%

496497

521523 491-493

25626

45heh58

457-458

443-452
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17

395-398

3494

521-523
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al

ig
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T
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I

s v XXX
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h VR
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——

STy
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-
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-
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2
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52
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UNIT 311 = TRIGONMETRY
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o

|
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[

,..
o

13649

5374538

/
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-4

7

"

26

436-439
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363-368

T

0643

437-438

447-488

2

W6e42T

521:522
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§94-497

i

i

62464

2

426-421
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9

I
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)

97

430-433
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477-478

"

162-464
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5.5
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PERFORMANCE OBJECTIVE RII-1 : _

.~ 2

Name the point in the unit circle x? +y2 = 1; iocated by the wrapping
: # .

function w- :

1. Name the point in the upit circle located by w (7).

]
g

3. Name the point in the unit circle located by w (3

% 3, Name the point in the unit circic located by w (i

4. Namé the point in the unit circle located by w (5.
<

e - =31 -
vnit circle located by w ( -%'— ).

g
%1

5. - Name the point

PERFORMANCE OBJECTIVE KIT-2

patermine sin © and cos &given the coordinates of a point on the
unit cizcle:

i - i

1. Givem (1, 0). as. the coord’na’:s of a point on the unit circle,

datermine the singand 708 8.

2. Given: Pig, 1) as the coordinates of a point on the unit circie;
Jetermine the sin® and cos @ . y

3. Givern: BP(-a, b) as the coordinates of a point on a unit circle,
determine the sin ard cos&.

4. Given: Pi-a, “b) as coordinates of a point on a unit cizcls;

determine the 5in0 and cos 8.

r



 PERFORMANCE OBJECTIVE XII-3 -

—

Determine the gin 0 and cos 0 for given values of 6.

2. 'sgkté

3, sin_ T = ?
4
; o8 1= 7
a ;
IR |
4. sin‘,zr ? o 4
51t _
cos - =7 \
. -
/ ;
. PERFORMANCE OBJECTIVE XII-4 . B . e

ra »

/, Determine the éiﬁ' 9 and CG’S 9 of an angle @ in standard position, given

~

«
-

3

1. ‘Determine the sin ¢ if (1, 2) are the coordinates of a point on the

e

- Eéritiﬁii side of % in standard posit::!;on. _
o2 ﬁ%ﬁminethecos 0 if (-3; ﬁ are the' coordinates of a point on the
terminal side Qf 8 in standard posxtion.

3 .bétérﬁiﬁéiﬁﬁeécos(-e) if (-2, 1) aze the coordinates of a,point on “the

-

tarminal side of (-8) in standard position. L
‘4. ‘Determine the sin(-8) if (3, -4) are the coordinates of a-point on’
* the terminal side of;ein;standard position-. | |
A
, II-1L




PERFORMANCE OBJECTIVE XII<5 . L

Given the quadrant of the terminal side of 8 and either cos. 8 or sin 0

| appi:y the. basic identify cos’, 6 + sinze = 1 to detemine the value of .
\
aither the sin @ or the cos 6. . ] S : o

7

1. _Use the identity cos © sin’® = 1 to détériﬂiﬁe-the sin 8 if cosB=

T

and 8 termmates in the second quadrant. | S
o8 + sias = 1 to dstoraind the cos@if sia®h 3

, 2. Use tha identity

" and éteminetéé EtiEfxé third quadrant. : : : /
Use the identity cos 5 + sin’8 = 1 to determine the cos (-8) Af sin (=93 -

SC: and ] teminates in the first quadrant o . :

~ -. L 7

2. Use the identity costd + sm; e = 1 to determine thé sin. 0@ if the
cos @ = .7071 and © terminates in the fourth quadrant. / ;

1
~

. ””‘””””"7'””77 ;57 o - - .
PERFORMANCE OBJECTIVE XII-6 *

0, sec 9, and csc O in terms of sin

 IDefine the tan @, cot, and/or cos 6.
= S i ' |

1. Define the tan @ in terms of -Eﬁé siz 6 and/or cos 8. - /
2, Defime the cot O in terms of the sin 0 and/or cos E*; /
3. Define .E'ﬁéisféé 0 in terms of the sin @ and/or cos 9 / |
4, Define the csc @ in terms of sin @ and/or cos




| | ¥
~ PERF ’f RFORMANCE - OBJECTIVE. XII-7
1 ) !

b

—

‘Determine the tan 0,%gf 0, sec 9, or cac 0, given the sin 0 and/or

the cos O and/or the quadrant of the terminal side of 6.

and cos @ = 1 ; determine the yalue of the tan 6.

b

L

| and

[ 4]]

[ 1X

Pl

= 8

[ 1

ol
N2 |

2. Ifsin @ =2 and 0 is an acute angle, determine the vatue of the sec 0.
3, If:/'co’s 0 = t andy® is an acute angle, determine the value of cot 9.

b, If/ the cos O = Ig' and 1.<9 < 2?? , ‘determine the value of csc 0,

’ - .
A .
. . . .
. R . . .
a

./ . y B r '
' PERFORMANCE OBJECTIVE XII-B AT

/n x4

Define the trigonometric functions in terms of the sides and

e
T

/| angles of a given right triangie.

/ —
/" 1. Given right A ASC; right angle at'B, determine the sin.A, cos A,:

)

 w

tan A, cot A, csc A; sec A:

(ﬂ'_‘ .
B
- A
L}

-2
(]

cos’

cot A

- csc A = o,




5

PERFORMANCE OBJECTIVE XII-9 -

Cconvert from radian measure to degrée measure.

1. Convert %? to degree measure.

2. Convert = 2 to degree measure.
& 0O - - Lo 7
3. Convert -2 to degree measure: . ‘
L4

e ™

4. Convert — to degree measure.

¥

PERFORMANCE OBJECTIVE XIT-10  \

Convert from degree measure to radian measure.

-~
’

1. Convert 140° to radian measure. '.EXPress your results in‘trms of .

- 3. Convert =30° to r?an measure. Express your results in texms of :m.

,,,,,, _ S

3. Convert -540° to radian measure. EXpress your results in terms of
. : S -

? .

radian measure. Express your results in texms of 7.

!



' PERFORMANCE OBJECTIVE XII-11

 petermine the values of the trigonometric functions of 45°, 30°, 60°, and

their multiples Between 0. and 360° .

4
Ay

1. Using isosceles right triangle ACB with right angle at C and angle & in

standard position, .determine sin 45°, cos 45°, tan 45°.

2. Using 30° - 60° right triangle witl the 30° angle in standard position;
determine the sin 30°, cos 30°, tan 30°.
3. Using.30° - 60" right triangle with the 60° angle. in standard position,

.; | determine the sin 60°; cos 60°; tam 60°: .

4. vsing 30 - 60° right triangle, determine the sin 24¢°; cos 240°; tan 240°:

'. PERFORMANCE OBJECTIVE ¥tz-12 L

P - — ;,' B T , ,,,ﬂ,z"j,, ,,i,i,,; N
Given the measure of an' angle ‘in standard position, .determine the.
oL ) R ) . |
mosasure of its reference angle. -~ . S

. - - - . - | -
' . - . i — . -

1. Given an angle 320° in standard position, determine the measure
of its reference angle. . S = o I

~

2. Given an angle (<120°) in standard position, determine the measurce |
of its reference angle. T
T SRS o )
_ 3. Given an angle 2" in standard position, determine the measure of
o '* . . . :
its: reference angle (use 7™ = 5.14).
. 4R A L
4. Given an angle 5 in standard position, determine the measure of
. . \ ) ‘ . o N I B .
-its reference angle.




'PERFORMANCE OBJECTIVE XII-13 -

G:Liiéii the measure of an angle to the nenrest t:en mi;nutes, >
use the ta.ble to determine the given fimction vaIue.
1. cos 197° "50°
R . |
2; tan (-261° 30Y) = o
3. sin 161° 40' . o
4. csc 300° 20
- \ (
pm*cmmes GBJE: ’f’c-rmxn-izi.' Y |
R : - i
. ¢ |
Gifféii the masure of an angle to. the neazest mtm:te, use the table :
' to determ.ne the given functton vai;ue to four s;lgnificanz digi.ts. S
“1. sin '22?‘ 545 )
.2, cos (-57° 42').
3. tan 145° 23° : :
4. cot 82° 36"
N '
- : L)
XII-Iﬁ - -




'fpznronmnncz 6§5Ecrrvn XIT-15 S

Determine the ﬁéégﬁré of 0 (‘ca ‘the nearest ten minutes) for the

first mmdrant angie with the given function value. -

1. cos 6 = .6608 * - ‘g" y
2. cot © = 2.505 |

3. “éééié'i 4.620 ; - |

 4; tan e'v-i.zz“s

PERFORMANCE OBJECTIVE xﬂ-lé

Determine the mezsure. of @ in degtees and minutes (to the nearest

minuta) for 0s 6 s 360 ; with the qiven function value.

1. cos8% ,7843, sin 8 > 0
‘2. 8in 8 = .7742, ’cﬁﬁ'é‘i >0

]

% 6.500, sin‘@ < 0

:

_;.g;gﬁi'eé 5'3,cose>0

./xﬁ-ﬁ' 294 . .
/.




s

PERFORMANCE OBJECTIVE X1I-17

iise the periodic properties and table of values of the sine,-cosine,

and tangent functions to detarmine sin 9, cos 9, or. tan O, $hem 0 > 27

- or é 53606;

!

2 _
i. cos 1110 =

2. sinSt =
7
4. cos (=13 =

5. tam 420 =

PERFORMANCE OBJECTIVE XII-18

Sketch the graph of each of the sf’/x circular functions over

¥

two Fundamental periods of the cugve: - 3.

&

?

1. Sketch {(x; ¥): ¥ = sin x; =27 S x S 27} G

Y

2. Sketch {(x, 9): y = tan x;, - 2ws x S}

cos x;, =TS xS

3: Sketch {(x, ¥): ¥

4. Sketoh (X, y): y=cot x, =# S & S 7}

<
<
I
/1]
(13
Q
ko
[ ]

ec %y - 2m S x S 2n}

5. sketeh {(x;

6. Sketch {(x, y):'y =csc x; =2 7 S X S 2 7}

R ¢ gmas. RI

v’

LN
I
b
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PERFORMANCE GBJECTIVE XIT-19
o ' : .
Gtven the equation of a trigonometrid ftmction, determine.
; [ €.
a;) the' ampiituda : N
4 b) the peticd
¢)  the ghase sm,ft "
’ t:}) the Nerticaiftmnﬁii&é_ﬁ B}
1o E(x) =2 s:l;nE (x - )
‘2. f(x) = 3 cos( 2% +§-) b
3. f(x) =2tan (x ¥ %) +2 |
4. £(x) = csc 3 x
S D
5. flx) =5 secix ~3) - 3 - i |
. </ : s
S S : ) i
PERFURMENCE OBU'ECTIVE ¥II-20 .
- N 777,» .;',, . / o __ . _le__ o .______
Sketch the graph of the given function over cne period.
/ g .
/1. _ sketch the graph of £ (%) = 2 sin J (x + 3} -
2. sketch the graph of £ (x) = -2 tan {x ¥ P -
3. Skg“h tl‘e qra?:ri_gg .j- ._t_:‘_i.i: éi.é.zi * e e ek N
e EGEES the graph of f(x) = 3 cos (x - Hvz -
57;' Sketch the. graph of f(x) = 2.sec (2% + "'5 +1 -




 PRRFORMANCE OBJECTIVE XII-21

- . .

Writs a Proof of the pythagorean; identities.

1. Write a Droof of sinZ 8 + cos?g=1, o ;
2.. Write a proof of 1 + cot? 0= &se28., . - -

M S .

\rite & Brodf of tan? 8 ¥ 1w sec2 0s | T IS

&
g
]

‘i’;ﬁﬁimﬂmﬁiiiﬁﬁh OBJECTIVE XII-22 - o O M

— o — - - ¥

" Write a Proof of the sine, cosine, apd tangent

_ of apgle sums or differences. . ' S .
. [ . I . . T e | . a

I. Write a proof of the cos (8] = @3) .= cos 8 cos B, + sin 0] sin 87 .

v

| 2. Writs a Droof of the cos (9] ¥ 0,) = oS 6] cosp 5 sin 6y sindy E

. é. WES,‘E& a me of sin (01 4.-62j‘;i sin 0y -Eaé;..éz + cos éi §in éé .

gin 63 'cbg.ég - cos 9, sin 85 .

4. Writs & PToof of sin (81 = 83 )

5. Writs a Proof of tam (9 * 8 ) = tan:8; + tan 6
3 . ' 7 . 1 -tan @ ‘tan 63

6. Wrifa a-proof of tangdy - 8y ) & om0 T tan e S
| a ' . 1 + tan 8y tan 8




PERFORMKNCE OBUECTIVE XII-23

ﬂr - 3

VA : .

Apply the sum ‘and difference formulds in writing the proof

¢

'of a reduction formula.-

1. Apply the formula-for cos (6; * 8) ' to prove cos Ezo) =
. + Eiﬁé. . ,. oo :
13 . 3 . ? - . . }

2. hpply the formula for cos (6 * 83) to prove cos (m'*

+
<D
St
fll
R 1
aQ
[+]
7]
DI

3: Apply the formula for cos (0; % 8) to prove cos (zr_ +9) = £sin® .

.

a3 § =3
Hi

<D

- .
L}

Q

O

/]

o]

.

4. . Apply the formula for sin(@; t 8;) to prove sin ( -

5. .Apply the'formula for sin (8; £ §; ) to prove'sin' (T + 6 ) £ sin @ .
L ;\,7 o : 7 : . : - ) R
& La. e el T e L L *ix?% IS | STE S

#&: Apply the formula for sin" (84 * 83) to prove sin 5 t8)

B i R
@ 7:_7 . ) v . & -

-

7% Apf:l‘y the formula for tan (@; t 8;) to prove ‘tan (r+8) =% tan e :

;.;, l . ) Lo A ‘\,

o 47w . o | ,; . . :t . . - _: ‘ g
: marommcz OBJECTIVE XII-24 = . . h

Apply the sum and di;fz'.erenceg fomui;as ta determine the '

s:ma. cosine; or tangent csf a g:.ven angle. _ : -

_ N . T .
& ' . 1. apply the formula for cos (8; * 8, ) to aéEermm**”é éos -—12 :
. ) ! ‘ ) . y . ' ';/ B
: : : yau . .

2. ippi:{r théfomula for tsin (el - 62) tc determne sin

' ~-37 Apply the formula for sin (8; + 8, ) to determine sin (3-3-")

4.. Apply the fofmula for tan (8; + 0 ) to determine tan ( 75° )

e . U PURSIOE
v h

LEEe2l




&

?saronmnncz oaazcrzvs Xii-25 Los

.0

2

| Write ;a~pfcsa£ of the sin 2 8 ; 0052  , and tan 260.

1. Appty the formula for sin (8 + éij to prove that sin 2 6 = 2 sin 8 cos 6.

'

2 Bp?i?i:héfc}mmaforcos(6-!-61)toprovethatcosie-cosza—sihze.

: Béing cos ‘2,’6.4-54::1 2_6 =1, detemine that cos 20 = 2 cos 2 0 -1 an&
‘cos 28w1~-2sin28: _ K |
3: Apply the formala for tox ( 0 + ;) to prove that tan 2% = Ztanl -
J . ' ,
24—\‘.
- - N e - ,

[\ e oo 1
E e — ' ' ' S
Write a proof qf the. half a.ngle formulas given thé double ang]_e fcmi as.
g ] o j- -
1; Write a proof of cas'% -t
% Write a proof of Sin %; * ' given that cos _iéii-ﬁi;i 2 8. v
v . 3. ‘ N ' .
3% wr::;te proof of tan E = + =3 g’lven Sin _6_ and - % |
‘ . i | :
~ :
1 ; : ' | 6
_ _ s |
. | l |
‘ '%' S ' iii'?ii L s ., i
\ A B ) ) . .7 ¢ - A . :
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PERFORHENCE OBU'ECTIVE XII~27

Use ths isas’ie-;aémﬁga to éiﬁﬁﬂf? a cémplex trigonometric
~- ) o : o
éﬁ?téﬁgiéﬁ to a Eiﬁglé fﬁﬁi:t:idi‘i value.. : p

z v

- ~

T — s eme .
- 1. Using the basic identit;esf express Sin 6 cot g é7lcos 5 in terms
/

iy

of the tan 0. S ,’ .
o ___ L __ |~ _ o8 8 }
2. Using the basic identities; express cos 8 sec -EE_E_EEKb in éerms
of cue 6 . a ¥ ' , 7i ,
) .: - o . - ! ' '. /_ N
e cos 8 e
_?. Using ﬁyg basic ideptities, SXPress . — g~ il texms of sin 5 .

- GL;

T co o
v 4. Using.ﬁpe basic idegt%ties, express cot 6 + im0 in terms of ;in 8 .

kd . . - - .
. NS . . .

t

PSRFORMANCE OBJECTIVE XII~28 . N .

Use tha basic crigoéometric identities to verify other identities

v

1. Use the basic idsntities to EséifY' ,

R T

L bankk - csczx | C E
m..; » * P

2. Use fﬁﬁ’ﬁésickideﬁtiiieé to v?rifis
o

3. Use the basic identities t” v?rifyé : ] B o

_co8 2 *,;W'” R é&é x +-sin x
cos X '- sin x - s

4. Use the basic identities to verify: . ‘
| _'_~£$ﬂ'§~;fb6£—§a P S
. Ttan® Foots AT

X11-23 . )




' PERFORMANCE OBJECTIVE XIT-29 | | I "L

—

—<§R’tcﬁ tﬁé qrééﬁ_cf the inverse of 8 given circul&r function and state the

I3

I i
 domain and range of the por;ion of the graph that is the princtpai-vaiue

| function. I

. &

1 o
1. Sketch the graph of y~= Sin ‘x and state the domain and range of the = -

pztncipai—value function for sine.

2. Sketch the qraph of v = Cos Ix and state the domain and range of the
principal-valué function for cosine.

3;f Sketch the qraph of y = Arc £an % and state thévéomnin and ranqe of the
prinoipai—value function for ‘tangent: | - ; |

4 Sketch the qraph Of v = Arc cot x and st&té thé‘ﬁoﬁéin and ragge of. the
principai—vaiue function for cotangent. , : |

5. - Sketch the graph of . y = Arc sec % and state the domain and range of the

princxpal—value function for secant. t

Ch ,Sketch the gragh Of v = c:c ! x and state the domain and range of the

princxpai-value function for cosecant ‘ .



péﬁrééﬁi@é’z OBJECTIVE XII=30- i ;

3

~

. -
-

1. Determine: Tan-l (- == )+ !
777747'7”7”7 o ! . \
5. Determine: Arc sin 0.3311.
e =1
3. Determine: sin [Cos~! (- g?;] . Y
' 4. Determine: §é¢ -1l (cos 0°). S .
( ' . ) g

. Determine: Sin ( Arc tan = + Arc tan 3 ).

T

PERFORMENCE OBJECTIVE XII-31

- FE—
N i

Determ:me the solution(s) of t.rigonometr::c equa;tions.

» State both the general and particular solution(s) .

¥

i. Determine the general solution of 2 sin 6 + 3 = a. .

; .
tan x = 0 in the interval,

L]
.+

- 2. Determine thé particular solution ¥or tan 2

0g 65211'. o

PO |
@

“7,3. ‘Determine’ the particular solut:.on for 2 sin

s

interval 050 52 7 .,

)+ 3 sin 6'- 2 = 0 in the
4. Determine both the aéaaf;i and particular solution for
@©os 2 8)(3 = & sin? 8 = 0. Determine the particular solution in the
interval 0 s 8 S 360° . )

HIGHER ORDER ASSESSMENT
Determinie the particular solution for sin 3 @ + sin 6 = cos 3 8 + cos 8 in the
’ : - ta . o

® ——

tnterval 6 %6 2 90°.



%

PERFORMANCE OBJECTIVE XII-32

Use the #rigbﬁdﬁe£:i¢_reiétiaﬁshiﬁé in a right triangle to solve

parrative problems;

length 20 in’ch'e's'a'na each of whose base angles has measure 549,

1. Find the length of the altitude of an isosceles triangle whose base has

2. Wesville is 200 i@ N 4e° £ of Blue Note, and diié'ﬁ&fi:ﬁ of Rosas. iaaas 18

-r.due east of Blue Note. Determine the distance from Rosas to Wesvilie.

I . . il a
. Lot

' 3. & guy wire holding an antenna 2470 fééE'iéﬁé and is attaeiiéé to the

:~antenna at a distance of 50 feet fram the ground. d the ﬁéaaﬁré,df

the angie formed by the wire and the ground
; /

4; ,The angles of alevation to the tbp and bottam of a vertical flagpole on

;-top of a building from a point 140 feet from ahe base of the building
;;/ maasure 59 and 57 50' :espectively, wa tall is the tlagpoie?
( .-'Determine the measure of the interior angles of a rhombus if the area
| 68 7 cm and the length of cne side is 12 cm. J

% ~’one angle has measure 65 30°.

7

iy
O

is

6: Ftnd the area of a parallelogram with sides of 10 inches and 17 iﬁéﬁééfif '

‘.



. . " - 1 ) 7
PERFORERNCE OBUECTIVE XII-33 ) s ;
Ag:ply the L%cf cOsines to solve a t:ri:angie. -

1. In tr:tangi;e ABC; a.= 6,

to determine c tu ‘the neazest iﬁiéééf‘;.
2 n triangle ABC; b=10; c=6and m&

o aétérﬁiﬁé a'to the nearest inteé_’ser;

| 3’»; n tmiangie Aac,aa s,b- g a.nd 6= 18,

’ ~ the measure of the iargest a.ng e of the tr:.angle. -

4. The sides of a’ Eﬁ&ﬁﬁus measure 8 inches ‘each. One of the angles of

thiE figure is _100 . ‘Pind the longer diagonal, correct to the nearest

' taﬁtii @:’f ‘a;ﬁ.iﬁc‘ii. . LT e "
3 rnﬁiﬁm" NCE on.m" *(:Efvi XII- 34 o ' P

S | when siven two angles and one side of the t::ia.ngle-

’
S B "'»"".. o e SN ST -
1. Elsethe I:aw of. Si;ne EE the i;ength of side b in triangle ABC if

. »

‘ 35640, m‘ﬁ = 7Q° “an mx_ 8;2‘6;: S S

L

"7600. n & 3 = 11° ‘and n ?i @- 75°

th I.aw of S:Lnes to find the;length of si?ﬂe a.vin tria.ngle ABC if

70-. ) thk-" 25° 30' and mz‘?s = 70° se'—

6, b= 8 andml C =50°. Use the Law of Cosines

L= i50° Use the Law of Cosines

Find the Ionger d:l;a;gonai, correct to the nearest

Use the Law of COs:Lnes tb determine

AFP’i’YL'L#.hé i:.aw of Sines to solve a triansle' L o S /

2. Use ',the J:;aw of sines to find the length of si’;i’ef a in triangle ABC if C '



psnfomcz omc'rm: XIL = 35 :

.

Solve i;&iEérTniﬁé& number

of Efiaﬁgléi gi@eﬁ two sides and an angle opposite

Determine how many triangles exist and, if amy do,

‘4fa s 1, b.= 18, and m 24 = 350.

Decermine how wany triangles exiet-aﬁ&"if any do,

'tfb-136, c—1scandm43-110°

.De§5tmine how many triangles exist -and; if any do,

ifb's lli, c = 7.8, and mtcuﬂ; 20'*
Determise how pany triangles exist and, if any do;
B . ] f ;

ifa =12, b =6, aﬁam.u = 322°,

4

PERFORMANCE CBJECTIVE -5&3236 L

S

Determine the. aree of a criangle, given tﬁ§/§13é§

and the inglud—d angla of the triangle.q- S,

. Two sides Bf-a.ifiaﬁélé are 6 feéi:.iﬁ& i0 faéE and the included angle -

is 150’* ;Determine the area of. the triangle.
.

is 3D° determine the area of the triangle.

I}

solve the triangle(s)
solve che\frtangie(s)
solve the triangle(s)

solve the triangle(s) -

]

.

If two adjacent sides of a triangle are S and '8 and the included angle

Determine the area of a trianguiar ‘plot of ground 1f two of its adjacent

sides are 19 rods and ‘14 rods and the Inciuded angle is 121°.

{t.

S .

angle C to the nearest degree.,

If the area of E.ABe = 150; a =100 and b = 25, aetermlne the measure of '

df;ieﬁgths 40 cm and




PERPORMANCE OBJECTIVE XII-37

. -»>

4

| Determine from the given data which of the laws to apply Imitiaily im

-«

&

Which law would be
and c = 147 |

| Which law ﬁéﬁi’d be
and ‘a';ﬁ - mé_’"i

. Which law would be

‘and m&.C = 70°7,
Which law would be
and mZ € = 7007

solving & given triangle.

used first in

‘used first in

solving triangle ABC if

solving triangle ABC if

solving' triangle ABC if a
o .

olving triangle ABC if a

= 12,
= 15,

- 10,

i1
.




e ’E’a”n"*mf % .' 3 i . .- .. L -

\-

G:I;ven tﬁe coo:dina.tes of a point in Cartesia.n form, déf:é’riiiiﬁé'
.a pa:tr of coordinates of the poi;nt in polar form. : :

o , o ‘ ] O .

- "'1;,G:I;ven (25 2)ac term%neapair cf coo:dinateq ofthepoi;ntinpalar
‘ _:amw:tthe""é £90 .

2. Given ("- v I ). determine a gair of coordinatcs of thes po.tnt i;n -
poia: £orm with 0° £ e, = 130 v - o i , g
] ) b4 . &

. : I ”' 3 . ) , -

,"_gG:l;ven the coordinates of‘a point in polar form, déféﬁiiié o

_tha Cartas:l;an coordinatas of the poi;ﬁE. '
_i;. mtme the cartesian. coordinates of\\s, 60°) .

7 Uetuzn:l:né the ea:tesian coordir:ates of (3 ET 135 Y. . O




L o -
. b} 3‘
: .
.
- ' ;
- e . - -
K "
:
T v - _ .
el R T S * !
ENRICHMENT 3 ' i .
. ‘ “ A} - = B
« . ! i

(z Given an equatton in polar form, detemne

an equivalent equat.ton in rectangular form.

-

Determine the' equation in rééiiﬁiﬁar

form equivalent to r = 4 sin 9.

5. ﬁéﬁéiﬁé the equition in réctangular fcrm equivalent tor = 2 tan 6.
S . IR .
., K‘ _ o :
; | b ’ > i
iiiii . - : - ' f“i; .
ENRICEMENT & - ) .
' Gj.ven equatian»«tgfgeggaggﬁm: f&ﬁi, aeterm:l.ne '
ol 'an equivalent equatian in poi;ar fcm. I P .
N 3;; ﬂetermine t":he polar equation aquiva:tent to 3§ + y =2, 0.
‘ '_5; De: armine the pplar eq&at.ion equivalent totxz + yz * 2x = d.

RS I

ERI

Aruitoxt provided by Eic:




Aruitoxt provided by Eic:



Determine éﬁé §i-aéuéf of. quoti&ni; of 'cﬁﬁ?i‘éf: numbers in polar fc}iﬁ:
1 Dctem:l:ne'-ﬂ'xe ,product of 2 (cos 225“‘/) and 3 (cds 75° +1 sia 750).;
2. Detemine ‘the quotient of 3 (coa 125° + i sin 125%) anid =
5 (co, 95°+135.n g?) O . X ’ @ s
. ENRICRMENT 8 .
= ga" “DeMoivia's Theorem & &eternii.ne Toots and. o _ t
N - "W of complex numbers. . - S ,
. _ - , ” P
‘fl,.—'.f'ase Bemtvre's Theorem to simplify E2 (coax 30° i— ii{d ’Gasis.-;'
2 2° Bae be iv.r:e's 'meorem to dete **6 the three: cube roots of : '
Lo 5-‘727 {c 96 + t siu 90 ) .
3 jneta:nﬂ:na tha scIu\:tgn sat of x - 16 mr the set o£ complex mmbers.
;i’-\‘-‘ - . » . ‘V;. i ) ; . :‘ ;“:: ] ..7 . - q; . i *?
i ' \ 0
=
s ¢ -
4‘ .
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TRIGONOMETRY ”
#II<11 (continued)
4. .cos 240° = - _23;_
sin 240° =¥
€an 240° = /3
XTI-12 :
1. 40°
2 69°
3. 1.14R

N
*

L1
[*)
..
(=)
]
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*

—
-
v
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- .
‘
- Y
i
i

t

NN

i
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o
. .
, :
. " . +
A P - t -
% *
i
"
A%
. xS
«
, .
! L
Y .
i g
©
. - S
.
L] e
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1
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Ny
4
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Aruitoxt provided by Eic:
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¥I1-18 (continued) L E

4. ‘_ 1 . — 1‘  

P

P
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BRI - UNIT XII - TRIGONOMETRY

ANSWE RS
%11-18 (continued)

6. : T T T - =

(-H"

B 4

g 9
-,

o

e .
=

|

\

to the right

2

’ ﬁéa the left

& mome . T

~ d. Down 3

[N
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2

rE-1 © {1, cos(3£0) =cos 3 cos 6% sin 3 sin 6 v

= (0) cos 8 -3 (1) sin 8

\
;‘N:
i |

.-

= sine

! 2. cos (Tt 08) =cosm cos 6§ 3 sin 7 sin 8

+1 |

L | = (=1) cos ©

-

(0) (sin 0)

"L 8in ©9 ‘ein 8 . sin 9. . TS Cos

cosa.;.. 8in = sin 6

e
g; :

L4leot 2omSmc 0 13 cos (L2 8) = cos

(8]

3 sin26+ cos 28 =1 .+ = (0)cos8F (-1) sin @
Csin20% cos?0x ) oo (3Lisjmtasine
s 28 cos 20 . cosZ8 -

cos'204 0, - 4. sin ’(-2’556 ) 3§iﬁ£ébéé£. a’os§
:tn

in §

] \

- = (1) (cose)t(e)s 6

'sin(-t&)acosé'

-5 sin (wie)-sinwcoseicoswsiné

: m-zz :
) No answers are given \‘ . . (®) CQB 9 3 (_3;) sin 8
.'rh:se canbafoundin.; ' ' '
R ) : sin(ﬂie)-tsine A
< any trigonometry boak.' . L : D am
_ - a 3T & 9) is*in—;icose cas%,gine

. L : = (?-_1);&:’65.6 + 0.54n .8 _

£9) =cos 8 .

_ tan %t tan aff

. o T _ . - 3'1+'m"m9.
S . - . : . . ’ -1 .




.o .
5 . g

.UNIT $1I - TRIGONOMETRY =

"1. ‘s 28=2cos 26 =1
. . . . _ _ ’ . ,,\;\ 3 . '

" sz @ zcs2id -1
. . y < i 2

i1 sin (3.1;515;;;;‘, 8 cos 8, s

+ cos 8 sin 8,
. PR %
Replace O, with @ -

»

" 8in (@ # ©) = ain & cos @ ¥ cos 6.sin @

sin 2 6 = 2 sin 8 cos.

L

o

ST " . : o .7‘.' - - B : 3 . 7'77 77:‘77757_‘7 .
2. cos (8+8 =cos 8 cos @ - sin 8isine, 3.
’ S : R

‘Replace 6; with ©

-

!
.

)) = cos 8 cos @ - sin @ sin 8

Q0
o}
N
-t
+
®

..

. . . U

= cos 26 ~

N N‘ SN

. "cws2@e=1-sin2e -sin?’e, s

T — o8 ©
1+ cos @

]
,

1=28in2 e ,

S

"8 -
@
N
[+ ]
[ ]

N
8
o e
%
@
]

|

= cos 26-sin286.

e
O
[~
D
L]
(1]
[o]
n
@
) .
-
[
[ |
Q
[}
7]
(]
D
A d
|
|

R ‘ 3. 1+8in@ Coml
P : 4, .8in @




AT o um'rnz-mconmm e | 3 .

= S 3' : 3 =

()
%

[ 1] & 1

.54 .
wlx
]
g‘ [
E A
Bl5
']

1 - sos 2% | \{cosx:jin x) (cosx+sinx) _.;
- L ~ ‘ ' ' sin x) -

(cos' x =
»E&ii-ﬁ-s':tnx

R R o PO
3in % x Tcsc * o : cosx-sm = 08 x + 5in x N
1 4 T 3 ' : : ' e
s 1+ tan ©x = csc 2x ' P :
: . ,_"t&me-cote : C -

_ _ - " tan ® + cot. 8
2. 2tanx . = . 8in 6 _ cos @
' tan 2 x s o8 6-_sin 8
- sin 8  cos 8 : - ; S
.88 "sime - L

‘ -“\
.
I
(]
-

¢

§§2) '%:’652‘5:'7.' : 7cos,‘
T cosx S P . 8in® :Fcos"é o - ot
= S e LT cos: sin e S
| ‘.4;2 é_iﬁ' xcos x=sn2x - oo ';‘ E T
T T T g a6 -cesle = it
ogin 2 x = 2—‘% . — oo I

77,,2,_ . ot ”7777;_”;
i+eanx - cosl2@m=2sin26-1

- *c:as"2 e 7 I

fa LY m cp\r_

o AtanGeeot®8, L iiaal.
: s ' - tamercote ZsmTe-1 oo

.-\)

ERIC

Aruitoxt provided by Eic:
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oNIT xn - mccnmy

avsERs . R

fjf‘,;",xn-zs ﬂf&ued) o 77 gz-ge

ALl 3 I 1, ,-~30'°

) ,s.

R
ol . - —
=
k o W I 171
s

-
1
LY mamd B\ =N

I e e iy EENRENNE -
i,/ ' S 1,. R ’ L 2 {_0‘;

chain (x. lxl } T
; Range {y: 0 s y s“w, y i’i} -7

o
-~ ) .
|3

R Tt
oo U A N N

22.5°

: ‘ e / 4. General solution.

R S N / o 45°+360k 135% + 360k,

gy i A I TTTHEH | - 225° + 360k, 315° + 360k
: : 4 ' 180k, "135° + 180k} .
Ok 240° + 360k,
3000+ 360&}
Particular Solut::lon- ' R

{45 50 129 135 225 240 300, 315}

) rﬁem emzn ;sssssuzm:



ONIT XII - TRIGON(METRY = .

: O i3;7_5'£ﬁa, - E' i().éﬁ feet ; . . | 1. 15
153.2 5. 151°0°, 28%30' 2. 1o
6. 1547 i 3. 114
- 7 - é; 7° .- . | i | ‘ 'a‘v.

1.7 . 5 3..137° . 5. 9708 ca
: 2.' 15 .. o 4 l2.3 Do ﬁi-?‘?

1. ' Law of Cosines
| 2. Law of Sinds
a7 o 3.” Law of Sines

4: Iaw of Cosines

w

N

[}
L ]

. O
Py

B 'Y
[ B
o
o0

4. a=10.74 R

S L ™G t&i&ng’i§§~_‘éﬁ§§ 8 . _' S
. m%Bw=47°o 32 mEC=97° 28" &= 24.2 E

- mAB' - 1320 28" m¥¢ = 12° 32' %= 5.28 0 .,

e

476, m & =797 40'; m B = &5°
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Co ] L UNIT XII - mcoiima ***** Y
. 4 .

0 . . : )
g . : L

1: (29""’, z:s") .

ENRICEMENT 2 .

1. R cdysy? =0 or R 422 =4 .

- a4y? ;6,

Ly

Y
+

Y
!

cos 8= 0 or .rw-2cos 8 - ; .

Cy
Ny
Y

zmcmmmo L / S
: i; v’f(cm 33 48'+tsin33 as'y.

T2 2 (cos. 330 + i'sin 330 )

(cos 300° + & sin 200%)

R

,@

~
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'UNIT XII - TRIGONOMETRY

4l

\

m:chmu's o ;.. . A . ‘ by

Y

: NI 3. AR
. EFEEgn - , =31}
“ 3. {2 (cos 0° + ; 2 (cos 90° + 1 sin 90° T
N 2 (cos 180° °), 2 (coa 270 + 1 8in z7o°) }

;}f oo ' : 55 . \




m‘r ﬂii - SEQH@GES SERIES, B.NF “iL, BINOMIAL THEOREM

) '

| .i'mo’siz <

———Sequenceriéﬂéé-~and~the~bimmial theorem play- & vital role inm the mathe="""
- maticsl interpretation of physical.economics, and sociological situations

' ‘and are’ appropriate to the develogmn: of students ~mathematical knwledge at

: u:a :I.m:hxded in ﬁ;gebra 2.

,omvm . | : ‘ | . ; , -_." ) . - . ' | . . - . . . ‘
The mt develops the concepts: and properties of sequences and sertea These |
concepts are applied to problem-solving situations, The Binomial Theorem is

viiiéil to. expand binom:!.als and to :Ldent:ify specific terms in an expresaion. '

""_i'sureessrzmsmmmem | S

The’ tarms. "progresntan" and "sequence" are synomymous terms iz the untgzﬂ Some’

'objec:i:ves Jhave elght assassment tasks since they deal yit:h both arithmetic

and geometyic sequences: (series). The expansion mentiomed in Objective 17 can -
be done using Pascal's t:iangle and/or the Binomial Thearem.

y-

The following f’ormulas are used i.n t:ha uﬁit‘

a) lfti} a+ (n - 1)a o Lo
| b) t, ; it | . ;

2) s;-%f2a+€n-1§dl i .

ci; 5 = %\ia +a) .

o S, -2 _'arn' ‘; r # 1'. ’ ~
Ty I -2 ‘

$) s = i.»':?n,;r#x )
S l-fr - X

’g’i_ ,'s;_s T fr. r"i‘.’,'i | -

"h).;: th tem of (a. # ™ = nin '.m-h—fi l'i; (? —£= 2.) .7_n nE e 1‘3 i ,1 . ﬁ
o P : .

ine allscation féi&-ﬁiié Wpit 1§ six days.
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. Computer Applications: BASIC BASIC
R ;o 'frigon’om’etg ‘Dolciani.(1978); pp. 229; 243;

VOG&BUHRY

', ‘sequence:

progression

series - .
factorial

', ath (rcﬁ) term.

mm xtu -

b:tmm:txt expamion

 SEQUENCES; SERIES; AND THE BINOMIAL THEOREM

BASIC BASIC Coan, pp. 204-205; Algebra 2 and

-Algebra 2 and Trigonometry, Dolciani; (1989), P 226'

Algebra Two with Trigonometry, Foster, p. 527;

e BAST uage, Golden,

Computer Programming in_ the BASIC Language
Pp. 170-171; Algebra Two and Trigonometry, Keedy,
p. 540;. &Wfﬂ Pawe, ,

a

-smttan o : PR
sigma notat::l.ou '

first term: \a . .

common difference: d

common ratio:

last term:* ﬁﬁ

N

infinite series (finite)




UNIT XITI - sEQUEchs SERIES; AND THE BINOMIAL THEOREM -
P PERFGRHANCE onszcr:vzs
o ¥ 13 identify a given sequence as arithmetic or geomtric.-
2. Write the f:l;rst n terum of an arithmetic or qeosnetric sequence .
3, Determine the n-th ‘term of an arithmeti’\tc or geometric sequence.

- Write the'algebreic rule for a given arithmetic or geometric sequence. .

detormine the velue of the fourth variibie.
8. aotermine a specified number of arttlmetic or gecmetric means

botween two given eiements of a sequence.

7. Write the expanded form of an arithmetic or geometric series, given
the expression in srmmation notatien.

8. Write 2 in’ smmation nota.tion, a given erithmetic or geometric series.

9. Determine the soluticn set fcr a iinear equetion invoivi;xxg sumticn ‘
notation.

— e [P L OV RO NO—

10, Betermi:ne tite sum of an viﬂmtic ser:l;es.

11 ﬁit&riiie thesum of a finite geometric seriss. - -

12.. _Determine 6 su_ of an infinite geome‘.xic series.

14. Determine the so];ution of a verbal probiem invoiving a geometric sequence
or series. : .

[}

15; Bemnstrate the procedure for f:tmiing an equi:v&ieut fraction for a given
repeaﬁ:mg daecimal hy using inf:m:tte geometric series. ,
ST 16, State the simplified form for an expression involving factorial notation.
L1174 Write the e:@a.nsion of (a ¥ b) for n> 2; i & natural number.

" 18. Determine the r-th term of the expansion of a bincmial.

i .

———— - — — z
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" cats8 NEVRRRGR 10 CURRENTLY (SED AKD/OR APRROVED TENDS

a1
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240-261
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" NID 011~ SEQIBNES, SARTES, A T BIRGGAL TEOHEH

* A0S REFAEIET0 GRABITLY 1B) /R OB TS
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“ f,;i&iﬁtiiilifiiiéifiéiﬁiﬁéé_ii.i:ithﬁétic:65 geometric. AN

1. State whether the failowing sequencea are arithmetic, gecmetrtc, botﬁ, or
‘ _ : neither:

‘;, ) {2' 4' 6) 8’ ooo} . . -
‘ ) ‘4 {2 l' (4 16' 000}1 . . . L N -
. cj {3;’ 46 5; 6' M) };

) {2, 2,.2; 2 ;:;i;', s

‘f ’ o t57-37 3' ,‘3' 0.0}; . . E V .

L3
.

Stata<whethet the follawing sequeuces are arithmetic, geometric, both or -
o netther. o

.' s i) {ar 231 430 5&, o-o}.;' S N S,

°B). . {qqﬁ' 3avé' Savﬁ_'7av57 e}

c; {1' 2’ 3, 5' 8 ;‘;;i;:f ) : . .: - . - 1; . o “ ‘ . p “:

4

~..;;5f35f {2, % a, 16, 32; ;;;i@’ - A R T

f@‘a. Sttte wﬁether tﬁe following suquunces are arithmntic, 3eomitric, E@tg;r :
: . : , -neither.

‘.jf;gijﬁfﬁ{a, 2:. sg, 4&, sa;.ebs c
”.j;s, s, 1, 14, T T e

)AL 3. s, 7 9» S T
R L o : - ’

‘ (g' 16) .25’ ooo}l.?.; ;‘

Eesﬁ or.

'ncither.f}




I
A .

"PERFORMANCE OBJECTIVE XI11-2

o .

. - R . DR _ _. A, ¢ R .
w. .| Write the first n terms of an arithmetic or geometric sequence.

[ . . R : .

..1‘; writé thé néxtthréé tarms of ths. arithiiétic sequence {2, 6. J.Gp ...}: T

2 W:EiEéEhS ﬁéiﬁthfé‘atexmé bf ‘the 'arithmetic; sequence {4, 7, 10, 13, .'..}.;'“

35 w?ti:& f:he}g_x}ex?:“thxeegte:ms of the ar_ith':netic sédﬁéﬁéé =1, ,::3; =5, ... }';

0]

4. Writs éaéfa;géjEﬁ;aéﬁes:as»pfiesa,arttnmacic sequence t-2, =10, -18; siske

i

'55--5‘ Wi';l;i:'i éﬁ?'éiﬁ? fa-‘_‘f .‘::.é-i,'ﬁﬁ of a geometric sequence if a=<3andr = % .
3

_;V,'_"._,‘ﬁfi;ié'fﬁé fi‘fif:"5f6uf Eéﬁ; of a geometric pregression if as=s 2 and T -

B Wrt_t:él’.iﬁifiiféi:k four terms éf a geometric progreas:bcn if a m 2x and = -

S '.'»;_: -.3~
; o .

8 Wrtt:e the f_?;?ié four terms cf a gecmet:*ic pi'ogression ff =4y +3

| and ¢ i-% 5 K

A . .._—--”-_..,_»--—-—

*

- e
>

¥

ERI!

Aruitoxt provided by Eic:



_ & : -'\' e L= ’
1 Determine the Sth tezni of se first term is 6 |
and comman :atio ts =4 '
| '2;' aetermine tha, 41:1: term of e ;fii'sii.i‘ tarm s -4
: R and common ratio ts 4.. _ ‘ | v ¢
i . 3;_. natam:'l;ne the ‘th term of ai,éééﬁ@ééti’c ‘sequence whose £1rst term :!:53\/3-
g and cﬁmmnn ratio is él ‘ ,///.‘ D‘; - :. - ;";"“' P

7 4e Determina-ﬁﬁe 25th term ofrtﬁé §é35§§§16-§§§ﬁéﬁbé:';{ j -1, i, -1,....}'» C

'EEE'Sth termofﬁé; arithmetic sequence having am ?.

.“f*xgﬁe 19th term.of the arﬁthmctic sequenct {- 8;

. ;ﬂ”fﬁé 20tﬁ term of an aritgmetic sequence EB' 3 0 3

yedv17 years und tiad a starting salary of

ERI!

Aruitoxt provided by Eic:



r.a given arithmetic or geometric sequence,

iri.th:nétic sequence {3; 5;‘ 7:-9, sosls

he aﬁfﬁmeﬁéséquéncé {22, 15, 8, 1 ...}

=t ar:l:‘l:hmaticf s

he' aritlmat:l:c ‘

*aigahriic ﬁié‘g! '”'geamétric proqression' {;3. =1 -3 ";-‘, P 2
' 7 v,-‘Wri;ﬁgj‘,'ti:he'_algabraic rule'féi- ":'i:ﬁé;geometric praqmssion}{é, ‘2" 16’ 357 4r

8'_;"":"ﬁri1"._§'?tli§ _algebraic rule for the gaumatr:tc progression"

Gt
3
-
[

N 4

Aruitoxt provided by Eic:



3' G:Lvax an uttlmtic Frogresaion whera fi»i. ';1555 a=-22;, =2,

ERIC

Aruitoxt provided by Eic:



0

k4l

B Detemine a8 speciﬂied fiunber of arithnvatic or geometrtc means bemeen .
‘two given ei;emonts ‘of a aequence. : , . _ s

.~ - o

8.

. a 3 ) -

1. Détemiué three gmtric means between -7 and =112.

S 2 nefiminé the ﬂanproportimi betwesn 6.4 and 10. {

3. ﬁﬁ?ﬁﬁé four _ééo‘i_iiéttié miins betwaen - .?;. and 4802. S kS

5;5 -ﬁeterm:l;ne tio ari.thmet:ic meana betwaan 2& and 32. ‘
6. Datem:tne. two arithmetic means between 6 and’ 12. B o
R N Detemiﬁe three arithmettc means between 18 and 2%, -~ S

o §; Dité’rﬁi.’tié'_t{vd arithmetic means between 3 and 921. @
y(\ ) ‘. E.l i

i
S
Ay

Q

Tew

Aruitoxt provided by Eic:



’ . . :
' .-

tic or geometric series, :
summa T:iﬁﬁijﬁiﬁiéﬁ. y , .

-/ y -
/ S . . . .

. !

geometric .Eéiiiéé ’

s ' : - v - )
) o N -
W < L . .

. Writs ths gecmetric seFies reprasented by

A : . ! \

sex

ERIC

Aruitoxt provided by Eic:



¢ series:|

o

ic series

© Series

e

sigma notttion t.o wxite the su’m of the geometric series ’

) l .. - 1 - J.— 47 Lo ) . ‘ . . 3 vy -.v? ) v’ A'_";_,:,‘:
y o 3/”' e _32:.'_" 54'_. . : P

& ——— —— —-

3 i;"‘;:""'nse s.i.gwx notat:tcn to wzﬁ;ta tha sum of the geometric sew.es ; T

TR t-a * («-) + (- ). LA

S 5. ' ‘Weite, in summation notation, the arithmetic series "
‘6. write, da summation notations ‘the arithmetic series

o 7. : Wr:l;te,_‘;iii{' smﬁu&tionmt:atiom the, iiiéﬁi&%ié seriss : -

ot

A lJ; SRS B F .

.'_"-.a_.i--,-writa, in Wﬁion n&&ﬁéi, thEEritTrmatic series . | -
'L;‘J. * (-1) + (=3) + L IR o y

/

ERI

Aruitoxt provided by Eic:



Determine the adlutidn set for a ttnear : .
equation 1nvolving summation notatibn. %

1. ﬁiééimmﬁéjcﬁé solution sat of the équitiaﬁ
- & I

.E;\fu+1);£. ij~  S L : ';

] awdq - .
oL ams : L

2. ﬁétéimiﬁé.thé'éaiﬁéiaﬁ sat of £52~équ3ti6ﬁ :

; B

E ' (ab+1) =32. . o I
K. v . : E ' £ 7 =

- b=3

3. Determine the sclution set of the equation

i;7 5Etérmiﬁ§ the sclution szt of the equation

§ emspeme. .

B . ! - . . . \ - -

-
‘.
i .
. - -
B . = : . -
23 -
[

. FIIIlG

S e Ve LT T e e




S : o= F
S SR .10 - -
LT 29 (2 n)
S _;ﬁ._‘!’--i-.é-;;.;%é Lo

Lo
-

2. Determine the sum of the arithmétic.series

..';fi-‘

Z (aa* D

,,.ai

v H\

,i’ . -- ";,,

®

4; Detarmine the sum of he arithmetic seriss

C ag

Z (2 - )

x=1

ey gt

il

1. Determinis the sum‘of the i:iglmtic series

3. Determine the sum of the arithmetic Saries

SRR

L

A



g 5 = <

7 ‘1. Datermins the sum.of ‘the geometric series i

- ) . p

2. . Eﬂmmine the sum of the geanetric series - : ’ g .

3. D&EE:TninethEsm of tha gecmetric series.

.’

,677 : s

._ ) ‘. E "13 (4) e L .; . e

X

' - . 2
. Lo S

LU

ERIC

Aruitoxt provided by Eic:



| etermine-the sum 6f an infinite geometric series.

"1, Dﬁtamtne tlte sum of tha .tnfinite geometr:tc séfiéé whose first term -

"f

'is 6 and common ratio is

.-«'»l

3. - Detemine the sum  of the infinite geometric series
I. ~J:' 5 ' /:.//. . ‘ . .
10’ -5' 2 -i,.l.}\.o - o : . . | | . -

*

.777;;,, ,-:,ﬂ . e 7.7777,; o ' R
Determine the sm,n:of_.t;he infinite geomstric series o o TN
o . : . : -7 ¥ . - ' .

&2 . . 73 : . . _ - : :
T d | ' ' ' : _— ,
X & T

H=1 R ,

-]

4.- Ditemine the sum of t.he inginite geometric series whose £irst temm is 51

and ccmon ratio is .25. o . L '

iﬁivﬁ R .




.iéiitify .the' A tgggfof a nmative problem |~ o ~ ' B
: ¢

tnvoiving an. aritﬁmettc semmnca or nttas. o ] L

o i : e . . ,,fl 4;,. e . i
SR T taxi zate is 80¢ for the fizst mile and 50¢ per,mile for each

. aﬂa:l,ticmi_mﬂe., The fara for n:l:ne miles of t:avei is: -

A &) sa.60 . )’ sd. 80

By saa30 [ ey s1.70 o

v . L D . F . . ) . i |

c) $5.30 ‘ <:/—< . - 3 i

o , | - B | _ o
, 2. An audito:ium is designed with 10 seats in the gizst row and three seats

| ﬁmre in each succeeding raw The nunber ot geats, in the first 20 rowm is. .

'3, A chﬂ;d's weéily alléwance increased yearly :Ln an a:tthmetic saquence." ',if L

f
hisdicwmcewnsSlZOpé:wed:thefi:styearandw&s $445mrweekthé

° P iixth yeif, Eﬁéﬁ" his allowance th;e thira year wasz

" §2.50 0 o Y e sz;75_._

i,ié4.45__f“ ;?',ﬂ;;I:‘ﬁz 1;.’ @1:3;; "»F-.m. 2.:“‘:" R ~. e

: B ,..7 m of tha positive integers less than 56 that are &iiiiéiﬁlé 5y 3 iﬁ.;\

&5 428

&) 408

o




;tnirolviug a gmtz.ic sequence or" series.

Dctarmtm m solntton of a verbai; prob;l;au 3 ' : S 7

4\ o s

1

1. A father g:l;ves his m $1.69 on his tenth btrthday and doubles it every

yan-, Detatmtxk how mm:h the father. gives the. gon on his 20th birthday.
‘ : 5 :

"‘i

a2, ‘The value ot a ca:: daprociatecs 208 the first year and 108 each year after
sy ;"Eimt Detamina the value of a 4~Yeu ola car. which originai iy sold for

. : $4; oee. (eompute the answe: ta t:hae nearest doﬁn‘.) :

‘3. & ctty cnum:ﬁ; com!fttoe on planninq estimtas the c.ity g gopulat:ion will

Y

projectud population at the end of five

»

':l.noroiée 5% annually. I:E the presont population isz 5 OOD, determine.i:iié |

’ -

yedrs.

'}‘.

. £ .! - o é V )
4. A Eal.’c aropped 56 metars abova a hard surface rabounds on ‘aach houm_:_e 8

e of the di.stanca fr:om which it fell.

‘. pall’ Nill t:avel tf tt,];ands i the mnd

.PWOWCE OBUECTI‘VE XIII-IS T L

after :he fourth bounce._ - k

A}

,“

1 Dimonsttate the procedu:e for finding an

a givon rogoating deoimaﬂ; by gaing iifi:ni;te geometric se::ies. -

equivalent fraction for

NS IR

"PM .

‘o

S ¥ 'lbemnstrata t:he proceduze £6t ﬁ.ndinq an eqmivalent common fraction

.-
“

'_foz' 0 77‘7... in lowest ‘terms. 7

’;f
R

‘ffox 0.12. i:n i;owest te:ms

'l . "l.

- jS;" Demomstraﬁa the ptoceduz:'a for finding an equivuent common ffioﬁon

4~

 ifor O 575, ces in lowesq tems

5_.- Demnstrate thé’ proceaure £or finding a;n equj.valent éonrmorn fi:iét’_ioﬁ .

2

g ,’-‘Dfemonstrate t:he proceaure tor fi:ndi::g an equivalent comion fraction

"-.'_";_fo: 0. 529,... :I;n iowest terms .

Datemine the number of "EEEEE the .



;. PERFORMANCE OBJECTIVE XLTIS16 oo oooi.l. il e

S e _ . .
| state tue simpiifiea form for an expression involving factorial motation:

., 1. State the simplified form (without faa\p\mm of the expression

| {41 (31). ' | \ b .
! 3. State the simplified form (without factorials) of the expression

- (61).(31) .
5! g o - ; ' .
: . i . : 0

3. Stats the simplied . form (without factorials) of the expression

o sfr = 1), when r = 4. ;

rl

4. State the simplified form (without factorials) of the expression

(8).L7) (6) {5) (4] (3) {2) (51).
71 °

PERFORMANCE OBJECTIVE XIII-17

Weite the és:f:iﬁ’iaﬁisf tatp)? forny2, ne pAtural numbers.

N

1. Write the expansion of (a_+ ) where n-

L 4

3 by using Pascal's triangle.

2. write the ,éi@&ﬁgiaﬁ of (a +b)* where n = 4 by using Pascal's triangle.

5 by using Pascal's triangle.

‘3. Write the expansion of (a - b)~ where n

o
b d
&
m
it
(']
=}
]

. 4+ Write the éﬂpﬁﬁéiﬁﬁ of _(a -t ;ﬁi using Péééa,‘!.'é.triaiggl’e;

] =

'5. yrite *he expéné?n of (x +1)%:

6. Write tbe expansion of (x + 2y)°. | .
7. Wgite the expansion of {(2x - 3y}

8. write the expansion of (-x? - )%




,,,,,,,,, - s .

* petermine’ thé;r;thtémﬂ of the expansion of : omial: o

P
ol

“the third tem of (3x + ¥)°: L R -

o the fourth tem of (a4 25)% . . .

.
LI

e Ehe FiPEh term of Wx = y7.-

f »
.

mine the middle temm 5% ¥ * D)5

-

s

-l
o
»

Aruitoxt provided by Eic:



S v . : : G
R s, b i N /
: . . e .

x:n-z (contim.ed) R
Y ) ,,.;,;,;tiii»' - i ‘ .Z L ms i* - A . } a ) .

" ®) _gcm ric. I A i\ﬁi %; %5 %g o . =

' c) vri;chm:ic , ' S :

B - R . 7.i{2s, 6x; 18%, sax}

d)‘saiﬁ AN _‘ ,
\ Ce o 8. iay;';3’2y+%’yq:..,%+%§_

) Eaumtz'tc R - . V__.,.W_,_-:__,w,_A_,,_h__;.___

2. p.) nai:her »: ILI=3

mlwk

B) urtr.‘hm:icv;"‘_ S JH : -;. L o |

3

c) gemtr:tc

a§'gam:ric A | R

'%

'.'v'.ii:.)’”_uuettﬁer { i ;; o

k-]
F-9
-8l
b
)

a3, ‘a) arithmetic . .
S , o N L . _ o

!
.

-
[- -]

) aritimetic

oN
»

b
(=3
(« 18

¢) ‘geometric
A .4} arishmetic L ST RN
o ' :' 53 ‘?neither o o S - - ,-

4, :i)’_geomtrtc _ | 311;4 ” oL _ :: -
' ‘ ‘ e g P oL

b)) .arit:hmetic EE S R R B
p ,:i.‘s +2 (n-1) -F S

2%7 -1
. 3.k ®-13%8 tn=n

=z e3 -1



sm&zs m 'fmz nmamst THEOREM ~  -:

XIII-7 (cant:inued)
5. 2 #’5 +8+1l ¥

o
T

17 + 19+ 21 + 23

i.ﬂn‘-. .
+

. ‘- ““;l\ a-?: -G

o
ol ‘.:- |
B +|

“'tn_':_ hffl | {:

8 (F32) + (530) % (=36 #

PR é%3§§'$i¥2§éi'¥if;&é§k |

i »- i . . D . o N .k n.,l o - N " »
L mmeges o yeml
= dE .‘.];4' _-23,, 55 o { . o _

?'7;3§1:2; 14. 98. 686 T mRLL T

R
w
[ ]
1

.?'_-z__."’::.(-z)' * (@ + (w.) va@ Ty emes

36




B N N T e P
| 'ONTT %x11 - SEQUENCES, SERIES, AND THE BINOMIAL THROREM

o

mns‘ C [ o - o .

N
L ]
- 1
L ]
ot
o
a0 N
. X J
<5
[ §]
(9
[
(7]

286.16 metera

o
]
u
-
o
S
&

1. ad % 3a% +3aB2 b0

© . 2. a%+4a% b ¢ 6a%b? + 4ab® 4 B

0a%Y 4

ot 3. a® - sa'b # 1082

3. B - éa%b + 15a%2 - 20a%* +

e e & - L
1522 = 6abS ¢ B& 7 e




Copet o

T XIT1 - SEQUENGES, SERIES, AND THE BINOMIAL TREOREM

z

Cx 5 e D et et e bax sl T

¥

'--‘6';“ 'E + 2?55 =% 3 J-Ox“ y £ 4 x3y2 ¥ aox2y2+ Bmﬁw 35?5

R Co N ‘u o \

7. (2x - 3y)9 - 16:“ - 24x3y % 36x2yz = saxy? - 54

£y

R f ’
..-»8;4:: , (-x * 2Y)5 = 812 + 12::“’3? * e'*xayz * 160x8y2 + ﬁéﬁx“y“ + 192:2’y5 * 64y5

xnz-w S S S
- 1. tii;s: yz e ' :
2. 80:25-3 7 N

; " .

&

-

b L
TER S .
: |
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